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Here Is a Short 


Message from 


Bettendorf, Ia. 


That Partly Explains the 
Efficiency and T eam- 
work in a Large Indus- 
trial Works Organization 


OT long ago I called on the 

works manager at the Betten- 
dorf Company near Davenport, 
Iowa, who is “Pete” Reck by name 
throughout that large institution. 
At a distance you might imagine 
that Pete is a hard-boiled individual, 
for he is large of stature and digni- 
fied in carriage, but when you shake 
his big hand and feel the warmth of 
his smile, all fear of just what to say 
vanishes without any effort. If you 
want to know anything about opera- 
tions in Bettendorf, Pete can tell 
you; but he does not hesitate to sug- 
gest that you might talk to his su- 
perintendents and he makes the way 
easy by furnishing the required pass 
to any or all of them. 
When you meet these gentlemen, 


WHO THOUGHT OF THAT ? 


~-"That idea may save 
the firm a lot of money 
and if you offered that 
suggestion there's going 
to be a lot of favorable 
comment about you. 


Dont be afraid to SUGGEST | 
















you find them of the same sort as 
the Boss: just regular fellows who 
know their stuff. And, somehow, 
after talking to these men, Betten- 
dorf did not have the cold and indif- 
ferent atmosphere that hangs over 
so many large industrial works, but 
I did not discover the reason until I 
returned to Pete’s office. There I 
happened to spy a large poster about 
30 in. by 40 in. in colors, that I have 
tried to reproduce on this page with- 
out the coloring. Just ponder over 
the message on this poster and then 
realize that the Bettendorf plant 
covers several acres of ground and 
employs thousands of men. Any 
works as large as this one where the 
management invites suggestions 
from its-men, one and all, can’t help 
but produce men who work with 
their heads as well as their hands 
and such men leave the impression 


of their ability on the apparatus they 
turn out just as certainly. as poor 
workmen leave their marks in misfits 
and troubles that come to light in 
time. 

The value of such teamwork 
among operators as exists at Betten- 
dorf cannot be estimated in dollars 
and cents, but it takes just such a 
man as Pete Reck to create and main- 
tain this teamwork. In leaving Bet- 
tendorf that night for other points 
West, I discovered this bit of wis- 
dom in a newspaper: 


We were sittin’ ’round a’talking, 
three other guys and me; the Fool I 
was; the Chap I am; the man I Hope 
to be. The Fool spoke up in whining 
voice as fools so often do, and said, 
“There isn’t any room in this big game 
for you.” 

The Chap looked on with mournful 
eye, ’most ready to concede that what 
the Fool had said to him was just about 
his speed. 

The Man of Hope said smilingly, 
“That’s some philosophy, but what you 
did before I came don’t mean a thing 
to me. For opportunity is not a ghost 
that knocks and runs away; she stands 
within a fellow’s reach a dozen times 
a day. ‘Bout all you need is to recall 
the doctrine of the bold—put on a grin, 
-_ on your hands and grab another 

0 Ba 


The spirit of this jingle on the 
part of workmen combined with the 
open-mindedness of the Bettendorf 
message on this page, is a sure cure 
for defeat for an individual or for a 
company—but in any plant this 
spirit may grow up and go to seed 
unless there is a Pete Reck to keep 
it alive. 

When you are anywhere near 
Bettendorf make it your business to 
call on Pete—you’ll never regret the 
time spent and you'll learn some- 
thing about handling men. 


CQoitiral CA 
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THE PRINCIPAL PAPERS and the discussion 
of them as presented at the convention of the 
Association of Iron and Steel Electrical Engi- 
neers held at Philadelphia, Pa., Sept. 14 to 19, 
is abstracted on the following pages. 
ciation represents the leading thought in steel 
mill work throughout the country and the pro- 
ceedings of its conventions form a record of 
practice and developments from the practical 
standpoint of mill operators and engineers. 
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Topics Discussed by Steel Men 


At the Convention of Association of Iron and Steel Electrical 
Engineers Held Last Month at Philadelphia, Pa. 


ANY problems of vital im- 
M portance to steel mill opera- 

tors were discussed at the 
twentieth annual convention of the 
Association of Iron and Steel Elec- 
trical Engineers held at the Phila- 
delphia Commercial Museum, Phila- 
delphia, Pa., Sept. 14 to 19. 

In the main, the papers,were free 
from theoretical viewpoints and dealt 
with the more practical phases of 
perplexing steel mill problems that 
are now being faced or have been 
successfully worked out during the 
last two years. 

Safety problems as they affect the 
electrical engineer, the new “frog- 
leg” winding and the selection and 
maintenance of oil circuit breakers, 


were the questions of most import 

to those attending the convention. 
Abstracts of the principal papers 

are presented in what follows. The 


main points in the discussion of 
these papers by different steel mill 
operators are given in the reports 
beginning on page 472. 














Frog Leg D. C. Armature Windings 


By W. H. POWELL AND G. M. ALBRECHT 
Engineers, Allis-Chalmers Mfg. Co., Milwaukee, Wis. 





N THE early days when slotted ar- 

mature cores were first developed, 
the series or wave winding was used 
almost exclusively, as machines were 
all of moderate capacity. As larger 
sizes were developed this winding 
was modified by using two or more 


te 


wave windings on the same armature 
core and arranging them to operate 
normally in parallel at the brushes. 
In some cases, these windings were 
entirely independent of each other, 
while in other cases the various cir- 
cuits closed on each other and were 
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known as re-entrant windings. In 
many cases where a double series 
winding was used, it was found that 
after the machine had been in oper- 
ation for several weeks every alter- 
nate bar was burned. If the bars 
were marked and commutators 
turned, the machine would again 
operate successfully for awhile and 
then burning would occur on every 
alternate bar, but not always on the 
same set as before. 

After such series windings proved 
unsatisfactory, the type of winding 
which was next tried was the paral- 
lel or lap winding. With this type 
of winding the commutating condi- 
tions were somewhat poorer than in 
machines of similar capacity with 
series-wound armatures and espe- 
cially on machines with a large num- 
ber of poles. Some brush studs car- 
ried more current than others, with 
resulting sparking of the brushes. 
This was found to be due to unequal 
voltages generated in the parallel 
circuits and a careful adjustment of 
the air gaps under the various poles 
was necessary. 

In this type of winding the field 
strength of only one pair of poles 
affects one armature circuit, while in 
the series winding, each circuit is 
affected by the field strength of all 
poles, and there could be consider- 
able variation in strength without 
affecting the balance of the two cir- 
cuits. 

The inequality of voltages gen- 
erated in the circuits of the parallel 
or lap winding was remedied by the 
use of cross connectors located either 
on the back of the commutator necks 
or on the back end or U-bend of the 
armature coil. 

At first the number of equalizers 
used was as few as three per pair 
of poles. However, in some cases 
the bars were burned at symmetrical 
places around the commutator mid- 
way between cross-connected bars. 
An increase in the number of cross 
connectors was found necessary in 
order to eliminate the burning of 
bars. 

With machines of the largest ca- 
pacities, it has been found neces- 
sary to cross connect for every ar- 
mature slot in order to eliminate 
the burning of bars between cross 
connectors. 

In a new type of winding, which 
will now be described, there are no 
external cross connectors at either 
the front or back end of the arma- 
ture. Fig. 1 represents a four-pole 


armature with two windings con- 
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nected to each commutator bar. The 
winding represented by dotted lines 
is a lap winding and that represent- 
ed by solid lines is a wave winding. 

It will be noted that between com- 
mutator bar 1, and bar 2, there is a 
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Fig. 1—The frog leg winding is a 
- combination of the lap and wave 
windings. 
This diagram represents a four- 
pole armature in which are shown 
the two windings connected to each 
commutator bar. The winding rep- 
resented by dotted lines is a lap 
winding and that represented by a 
solid line is a wave winding. The 
combination of these two windings 
is said to insure perfect equalization 
of currents, although no external 
cross connections are used at either 
the front or back of the armature. 





lap winding and between bar 1, and 
bar 2, a wave winding. Tracing the 
coil sides for the lap winding and 
the wave winding it will be found 
that on one side they are in the same 
slot and on the other side they are 
in slots diametrically opposite and 
hence both coils are generating the 
same potential providing the mag- 
netic circuits are of the same 
strength. Both of these coils are 
potential-generating, current-carry- 
ing circuits, and if made of the same 
size of conductor, will have the same 
resistance and generate the same po- 
tential and carry the same amount 
of current. 

Tracing the circuits from bar 1, 
it will be noticed that there is a lap 
coil from bar 1, to bar 2, and a wave 
wound coil from bar 1, to bar 2.. 
Bar 1, is thus connected with bar 2, 
and bar 2, with equipotential gen- 
erating coils.. Likewise, bar 1, is 
connected with bar 2, and bar 2, with 
equipotential generating coils. 

The same result is thus obtained as 
though there were only a lap wind- 
ing between bar 1, and bar 2, and 
between bar 1, and bar 2,, and as 
though bar 1, were cross connected 
to bar 1,, and bar 2, cross connected 
to bar 2. 

Every bar is thereby intercon- 
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nected with every other equipotential 
bar without any external cross con- 
nectors. 

In Fig. 1 the lap coil connected to 
bars 7, and 8, occupies the same slot 
as the wave coil connected to bars 
1, and 2,. These two coils, although 
they must be insulated from each 
other, can be taped together to form 
a single coil unit. From the appear- 
ance of this coil unit with two coil 
ends bent toward each other and the 
other coil ends spread apart, the 
winding has- acquired its name of 
“frog leg’ winding. 

The essential difference between a 
cross-connected armature and a frog 
leg winding is shown in Fig. 2, which 
is a portion of a developed lap wind- ' 
ing. The caption to this diagram 
points out the essential differences. 

In Fig. 3 is illustrated a machine 
having eight poles, indicated by let- 
ters A to H, while the armature has 
32 slots in which 64 coils are wound. 
Of these coils 32 form a simple lap 
winding and the other 32 form a 
simple wave winding. The lap wind- 
ing is indicated by light lines and the 
wave winding by heavy lines. We 
thus have a single armature with a 
single commutator to which both a 
lap and a wave winding are con- 
nected. Brushes may be placed ‘at 
the places marked with the positive 
and negative signs. The lap coils 
occupy the central position in the 
slot and the wave coils lay in the 
outermost and innermost positions. 
This is done for convenience in 
winding, because wave coil 48 and 
lap coil 45 for example, can then be 
readily taped together to form a 
single coil unit. 

In order to show how the lap and 
wave coils in the windings shown in 
Fig. 3 are balanced against each 
other, there is shown in Fig. 4 a 
portion only of the winding shown 
in Fig. 3. It will be noticed that the 
group of four lap coils, 45, 55, 56, 
57, which are connected to commu- 
tator segments 1 to 5, has connected 
at its terminal, that is, to segments 
1 and 5, the group of four wave 
coils, 52, 58, 59 and 60. There are, 
then, between segments / and 5, four 
lap-wound, voltage-generating, cur- 
rent-carrying, lap-wound coils, with 
coil sides between poles A and B and 
also four wave-wound, voltage-gen- 
erating, current-carrying coils with 
coil sides under poles H, G, F, EH, D, 
C, B and A. If all of the poles are 


of the same magnetic strength, the 
voltage generated by each circuit 
will be equal and as the resistances 
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of the circuits are equal, the cur- 
rents will be equal. If the magnetic 
strength of the poles is not equal, 
the current flowing in the two cir- 
cuits will be proportional to the volt- 
age generated, which in the lap coils 
is dependent on one pair of poles 
and in the wave coils dependent upon 
the average of all the pairs of poles. 
In Fig. 4 there is also shown the four 
lap and wave coils between segments 
1 and 29, in which the same condi- 
tions obtain as between segments 
1 and 5. 

With frog leg windings, every 
commutator bar is interconnected 
with every other equal-potential 
commutator bar without the use of 
‘any external cross connectors. This 
winding can also be used on arma- 
tures with duplex, triplex or quadru- 
plex parallel windings, and equally 
successful results obtained as re- 
gards the interconnection of the dif- 
ferent circuits. 

The maximum capacities of large 
machines for a given speed, or the 
maximum speed for a given capacity, 
can be materially increased by the 
use of multiplex frog leg windings, 
as the voltage between adjacent bars 
can be made equal to approximately 
one-half of the complete armature 
coil, and if conditions demand it the 
voltage may be made one-third, one- 
fourth or a smaller fraction of one 
complete coil. 

A test was made on an eight- 
pole generator rated at 1,000 kw., 
250 volts, 4,000 amp., 750 r.p.m., 50 
per cent overload for two hours. The 
armature on this generator was 
wound with a quadruplex, frog leg 
winding, which means that instead 
of eight circuits, as in the ordinary 
winding, there are 32 lap-wound cir- 
cuits and 32 wave-wound circuits. 
There are eight circuits in the arma- 
ture for the lap winding as com- 
pared to 64 for the frog leg winding ; 
500 amp. per circuit at normal load 
on the lap winding as contrasted 
with only 62.5 amp. for the frog leg 
winding; 104 commutator bars for- 
the lap winding, compared to 420 
bars for the frog leg, and 32 volts 
maximum per bar for the lap wind- 
ing against only 8 volts for the frog 
leg. 

From this data it is apparent that 
if a simplex lap winding were used 
for this machine, the current per 
conductor and the maximum volts 
per bar would both be too large for 
successful commutation, especially 
for swinging overloads. This ma- 
chine wound with a frog leg winding 































































Fig. 2—There is a decided differ- 
ence between a frog leg winding 
and a cross-connected armature. 


In this diagram is shown a portion 
of a developed lap winding having 
two coils with coil sides symmetri- 
cally located with respect to two 
pairs of poles. In the ordinary 
armature, if cross connected at the 
back end, a pair of conductors 
would be fastened to each coil at 
Ci: and C2 and after the armature 
was wound, one of each pair of 
conductors would be bent toward 
each other and joined at D. Assume 
that conductors 2:1, Bi, C1 and 12, A2, 
Cz: were made of two conductors in 
parallel, each one-half the width of 
a single conductor and arranged in 
the slot one above the other. If one 
of each of the two parallel con- 
ductors is bent at Bi and Az toward 
the other and joined at EH, the two 
coils are cross-connected and the 
connection, C:, D, Cz is unnecessary. 
Furthermore, every coil on the 
armature, if made in this manner, 
is cross-connected without requiring 
any more space on the back end 
than an armature without external 
eross connectors. Because of the 
difficulty of making soldered joints 
at (C1, D, C2, after the armature 
is wound, there are used a lap coil. 
11, As, Cx, Bi, 21, and a wave coil, 
2:1, Bi, H, Ao, 12 which are insulated 
from each other and the electrical 
connection is made at the commu- 
tor bar. 





was actually tested at 100 per cent 
overload with black commutation. 
As a test, the shunt coil on one 
pole was short-circuited and a set of 
brushes was removed. These brushes 
were located opposite another pole. 
Then the load was increased to 5,600 
amp. or 40 per cent overload, when 
the circuit breaker tripped. Under 
these conditions there was no visible 
sparking from no-load to overload. 
It was also found that the brushes 
could be moved a very considerable 
distance both ahead and back of the 


them into two circuits. 
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neutral without affecting the com- 
mutation. This means that on a 
single generator the amount of volt- 
age regulation, that is, the com- 
pounding, can. be varied to suit the 
particular conditions of operation by 
moving the brushes and without 
materially affecting the commuta- 
tion. 

Data was obtained from tests of 
two machines of the same construc- 
tion except that one armature, A, 
was wound in the ordinary way with 
three coils per slot and cross con- 
nected at every slot, while the other 
armature, B, was wound with frog 
leg coils, using no external cross con- 
nectors. Machine A carried a cur- 
rent of 2,727 amp. for 4 hr. fol- 
lowed by a load of 3,450 amp. for 
2 hr. Machine B carried a current 
of 3,600 amp. for 4 hr. followed by 
3,850 amp. for 2 hr. 

A decrease of 10 deg. in tempera- 
ture rise in the armature windings 
in machine B was found and is due 
to the elimination of load losses 
which are carried by circulating cur- 
rents in armature conductors and 
the reduction of any current losses 
in the conductors due to splitting 
A reduction 
of temperature rise on the commu- 
tator of 20 deg. was noted and is due 
to elimination of short-circuit losses 
in brushes and improvement in the 
commutation, which on machine B 
having the frog leg winding was ab- 
solutely black on a subsequent test 




















































Figs. 3 and 4—Complete diagram 
of a frog leg winding for an arma- 
ture used in a machine having 
eight poles. 

This armature has 32 slots in which 
are wound 64 coils. Of these coils 
32 form a simple lap winding and 
the other 32 form a simple wave 
winding. The lap winding is drawn 
in light lines and the wave winding 
in heavy lines so that they may be 
readily distinguished. At the right 
is shown a portion of this winding 
so that the circuits may be more 
easily traced. 
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up to 5,000 amp. An increase in tem- 
perature of 9 deg. on the interpoles 
of machine B was due to the increase 
of 11 per cent in current. 

On account of the wider commu- 
tating zone with black commutation 
on an armature wound with frog leg 
coils, there is an easy method of 
changing the speed regulation of 
motors by shifting the brushes. This 
is particularly desirable on motors 
used for hot strip drives where close 
speed regulation is necessary. 

The frog leg winding has one of 
the good features of the ordinary 
series-wound armature in that a 
field coil can be cut out in case of 
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emergency. This has been done in 
the smaller wave-wound mill motors 
where one of the fields has been in- 
jured, and it is inadvisable to re- 
place the defective coil immediately. 
Where this same treatment is ap- 
plied to a lap-wound armature, vio- 
lent sparking at the brushes usually 
results, and in addition there is over- 
heating of the armature conductors 
and cross connectors if the motor is 
operated at normal load. In the case 
of the frog leg winding, a motor 
with one field coil cut out could be 
operated at normal load for any 
reasonable time with but slight in- 
crease in heating of the armature. 








Selection and Maintenance of 


Oil Circuit Breakers 


By GEORGE A. BURNHAM 
Engineering Department, Condit Electrical Mfg. Co., Boston, Mass. 








N the selection of the oil circuit 

breaker, it is necessary first to 
study the proposed system on which 
the application is to be made for the 
purpose of determining its electrical 
charagteristics. These include the 
normal working voltage of the sys- 
tem, the continuous carrying capac- 
ity of-the circuit in question, and 
the thgnsient current and transient 
voltag@conditions under various cir- 
cuit eémbinations. From this may 
be determined the interrupting re- 
quirements, the momentary carrying 
capacity and the insulation specifica- 
tions. 

Selection should also be influenced 
by the space requirements, arrange- 
ment of terminals, personal safety, 
fire hazard protection offered by 
inherent design, features tending 
toward continuity of service, and the 
like. For it is these features, after 
all, which affect the cost of iron and 
steel indirectly due to fixed charges, 
insurance rates and interrupted pro- 
duction. 

In making a comparison of the 
design features of circuit breakers 
consideration should be given to the 
destructive forces acting on the 
breaker parts such as the frame, 
tank, tank fastenings, and insulators. 
These forces may be mechanical, 
chemical or electro-magnetic. 

Mechanical forces include the ef- 
‘fects of internal pressure due to cir- 
cuit interruptions. At the instant 






the arcing contacts part, an electric 
are is sprung, which displaces the 
oil. 


The rate of expansion and vol- 





ume of gas generated depend, to a 
large extent, on the energy to be in- 
terrupted, the speed of interruption, 
cooling effect of the oil, and the qual- 
ity of oil used as an insulating me- 
dium. This sudden expansion of the 
arc or gas bubble below the oil line 
produces a hammer effect on the 
sides and bottom of the oil tanks. In 
this phenomena it is assumed that 
no explosions take place, and it is 
the writer’s opinion that the pressure 
wave is of such a shape that no part 
of the breaker except the tank is 
subjected to any great stress. 
Forces due to ignition or chemical 
combination of gases thrown off dur- 
ing circuit interruptions, as above 
mentioned, may be of great magni- 
tude. Explosions may occur either 
below the oil line during the circuit 
interruption or in the expansion 
chamber above the oil line during or 
after circuit interruption. These 
may occur in direct sequence, one 
following the other, as above, or 
practically simultaneously, in which 
case the resulting force may be tre- 
mendous. Explosions below the oil 
line produce the “piston effect” by 
forcing the oil in a body against the 
breaker top or frame. It may be of 
sufficient magnitude to cause the oil 
and gases to be forced from the 
breaker, or may attain sufficient mo- 
mentum to fracture breaker tops, 
insulator fastenings, or breaker 
mechanisms. Explosions above the 
oil line in the expansion chamber 
are, in the opinion of the writer, the 
major cause of broken switch tops, 
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ruptured tank fastenings and tank 
deformations of a nature greater 
than the usual tank bulging. 

In the construction of the average 
circuit breaker, the path of the cur- 
rent in the studs is in parallel planes 
and at right angles to the plane 
through the bridging member, thus 
forming a U-shaped circuit. Such 
a condition causes electro-magnetic 
stresses to be set up between the 
studs and certain reactions are set 
up in the bridging member, due to 
the interlinking of the magnetic field 
of component conducting parts. 
These forces tend to loosen the in- 
sulators and the clamping rings, 
move the studs in the insulators and 
force the bridging member from 
contact with the stationary contact 
block, even though the breaker be in 
a closed position. Little, if any, dif- 
ficulty is experienced below 30,000 
amp. but at high current values, say 
80,000 to 100,000 amp., the construc- 
tion and bracing of the main cur- 
rent-carrying members must be ex- 
tremely rugged to withstand these 
conditions, and the designer must 
use every effort to neutralize or bal- 
ance these forces. 

Probably no group of engineers 
and operators places quite as much 
emphasis on maintenance as those 
of the iron and steel industry. Con- 
sequently, the circuit breaker design 
should be such as to provide means 
whereby inspection and repairs, if 
necessary, can be easily and quickly 
made. Opinion is about equally di- 
vided among operators regarding the 
merits of the removable-tank-type 
breaker compared to the removable- 
truck-type breaker. Each has cer- 
tain advantages, depending upon the 
station construction and arrange- 
ment employed. 

On the question of inspection and 
adjustment of contacts only, there is 
really little difference in the time 
consumed, if tank-lifting facilities 
are provided for the removable-tank 
type of breaker. However, if much 
repair work is necessary, the remov- 
able-tank type offers many advan- 
tages, both as to time and ease of 
repair. 

The removable-truck type of 
breaker has a decided advantage 
from the viewpoint of cubic-foot-per- 
ampere of interrupting capacity. 
Ten years ago the average cubic- 
foot-per-ampere interrupting capac- 
ity for popular removable-tank type, 
15,000-volt, moderate’ interrupting 
capacity devices was approximately 
0.01. Today, it is approximately 
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The Steel Mill 
Equipment Display 


At Philadelphia Convention of 
Association of Iron and Steel 
Electrical Engineers 


The exposition of recently developed equip- 
ment for steel mill use is shown from several 
different angles in the illustrations on these two 
pages. Nearly one hundred firms displayed a 
wide variety of apparatus ranging from fuses 
to massive oil switches, and from conduit fit- 
. tings to motors and control. This exposition was 
held at the Philadelphia Commercial Museum 
at which place the sessions of the convention 


also were held. 
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0.003. The removable-truck-type 
breaker utilizes the entire cell space 
to advantage; that is, the cell space 
is entirely available for the circuit 
breakers, whereas, in the removable- 
tank breaker approximately 30 per 
cent of the cell space is reserved for 
tank removal, and is only employed 
for its intended purpose for a few 
minutes during inspection or repair. 

Due to this more effective utiliza- 
tion of cell space, it is possible to in- 
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crease the interrupting capacity of 
older installations about eight times 
without tearing down the cell struc- 
ture, bus compartments and the like. 
Present day circuit breakers also 
have a very much larger factor of 
safety for insulation and, therefore, 
the replacement of existing breakers 
not only provides increased inter- 
rupting capacity, but also materially 
increases the factor of safety of 
the insulation of a system. 








Selection and Maintenance of 


Oil Circuit Breakers 
By M. J. WOHLGEMUTH, Switchboard Engineer 


and 


E. K. READ, Circuit Breaker Engineer 
Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 








HE subject of switching equip- 


ment for use in steel mill service 


is one which up until recently has 
not received from steel mill electrical 
engineers the consideration that it 
merits. It is only within recent 
times, due to the development of the 
steel mill industry, that this subject 
has come to the fore and demanded 
attention. 

In this paper the authors trace the 
growth of an imaginary steel plant 
and show the necessary alterations 
required in the switching equipment 
due to this growth. The selection of 
switching equipment for this instal- 
lation is governed by the current 
that may flow under short-circuit 
conditions. Calculations for deter- 
mining the short-circuit currents are 
given afd the use of these values in 
selecting the circuit breakers is ex- 
plained. 

It is common practice to relay the 
various circuit breakers so that the 
fault can be eliminated from the sys- 
tem by the opening of the fewest 
and closest circuit breakers. This 
selective action sometimes requires 
that the circuit breakers carry the 
sustained short-circuit current for 
periods ranging from a fraction of a 
second up to two or three seconds. 
It is, therefore, important that the 
circuit breaker be able to carry the 
sustained short-circuit for a definite 
period of time. 

After the relays have functioned 
to trip the circuit breaker, it is nec- 
essary that the circuit breaker be 
capable of interrupting the current 
that may be in the circuit. In the 
opening of a short-circuit, the circuit 
breaker must have sufficient strength 


to withstand the pressure generated 
within the tank by the arcing which 
vaporizes the oil. Anything which 
tends to cut down the time of the 
arcing will increase the ability of 
the circuit breaker by the same 
amount. An adequate head of oil 
must be provided over the point of 
arcing to insure that the gases are 
cooled sufficiently by their passage 
through the oil to prevent their ig- 
nition after they arrive above the 
surface. The main contacts should 
be adequately protected by auxiliary 
arcing contacts to prevent burning. 
The contacts which take the arcing 
should be renewable so that a mini- 
mum amount of time will be con- 
sumed in renewals and maintenance. 


The entire structure should have suf- © 


ficient strength so that oil and gas 
will not be expelled in objectionable 
quantities during the operation. The 
design should be such that the oil 
and gas which are expelled will not 
be ignited outside of the circuit 
breaker. 

The design of the insulating de- 
tails of the circuit breaker is merely 
a matter of providing sufficient dis- 
tances to ground through the air 
and over the surface of the insula- 
tion. 

The design problem of providing 
sufficient conducting material so that 
the circuit breaker will carry its 
rated current without overheating, is 
not very difficult. Present day 
knowledge has rather definitely set- 
tled the amount of copper and con- 
ducting material that is necessary 
to carry a given current at a given 
frequency. 

Steel mill service is about as se- 
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vere a service as is required of 
switching equipment. The air is 
filled with dust of a metallic nature 
and gases which have a seriously de- 
teriorating effect upon electrical ap- 
paratus. Apparatus intended for ap- 
plication in steel mills should, there- 
fore, be more rugged and have a 
wider margin of safety than that 
for ordinary service. Extra rugged- 
ness is usually obtained by using the 
best apparatus available upon the 
market. Extra margin of safety can 
be obtained by specifying apparatus 
of the next class to that which would 
just barely meet the service. On ac- 
count of the air conditions in steel 
mills, it is now fairly well standard- 
ized practice to install apparatus 
with a voltage rating of at least dou- 
ble that of the circuit to which it is 
applied. 

It is usual to supply, especially on 
important circuits, apparatus of a 
heavier current-carrying capacity 
than that which is just large enough. 

Switching equipment for steel mill 
use should be kept in the very best 
possible condition. No opportunities 
for inspection should be permitted 
to pass unused. A hurried inspec- 
tion, if that is all that is possible 
in the time available, may detect a 
condition that is very easily reme- 
died at the moment. 

A certain amount of inspection of 
the apparatus may be made while the 
latter is in service. It is possible 
to observe the operation of the cir- 
cuit breakers and obtain a fair idea 
of their condition. The external 
mechanism can be looked over, while 
keeping at a safe distance, for con- 
ditions which might later cause an 
outage if not corrected. The gen- 
eral temperature of the apparatus 
can be observed at a safe distance. 
Any condition which can not be cor- 
rected in a few minutes, or while 
the apparatus is alive should be 
noted and the correction made at 
the first opportunity. A record 
should be kept of all apparatus, 
giving the date and degree of in- 
spection. A schedule should be made 
out giving desirable periods for cas- 
ual inspection and for thorough in- 
spection. Opportunities should be 
watched for, so as to make the in- 
spection as close as possible to sched- 
ule requirements. 

It is now becoming standard prac- 
tice with most operating companies 
to make a complete check of the con- 
dition of the circuit breaker after 
a given number of operations. One 
operating company drops the tank 
on the circuit breaker, inspects the 
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contacts, checks the condition of the 
oil, and looks over the circuit breaker 
generally, after each operation under 
short-circuit conditions. The serv- 
ice record of the apparatus of this 
customer is unusually good. An- 
other operator gives the circuit 
breakers similar attention after 
three automatic operations. This 
same operator checks the condition 
of his apparatus completely every 
six months, whatever its operating 
record. This operator also gets very 
good service from his apparatus. 

Obviously, the degree of mainte- 
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nance is determined by the severity 
of the service. It is recommended 
that the apparatus be looked over 
after functioning on a short-circuit. 
The circuit breaker should be 
checked after five to ten automatic 
operations, paying particular atten- 
tion to the quality of the oil, to see 
that the arcing within the apparatus 
has not reduced the insulating qual- 
ity of the oil, to an undesirable de- 
gree. The circuit breaker should be 
looked over after approximately 50 
to 100 operations to see that no parts 
have become loosened or displaced. 











Report of Electric Heat Committee 


By GEORGE H. SCHAEFFER, Chairman 
Electrical Engineer, Carpenter Steel Co., Reading, Pa. 








HE committee believes that the 

economics of the heating prob- 
lem should receive more thoughtful 
consideration. Each application of 
a heating furnace (of any tempera- 
ture) is a special and separate 
problem. It is influenced by the 
particular plant conditions and has 
its own particular duty to perform. 
Therefore, it is felt that any applica- 
tion requiring the use of a furnace 
or furnaces should be considered on 
its own merits, and each application 
should be carefully analyzed. By 
this method only can be obtained 
comparative costs of operation by 
the use-of the most improved equip- 
ment using any form of fuel or 
energy that might deserve favorable 
consideration. It is not fair to com- 
pare the cost of operation using 
some old type of equipment with the 


latest improved design using another 
form of fuel. The field should be 
covered thoroughly and the cost of 
production obtained by the use of 
latest designs using the different 
types of energy available. 

It is an economic error and a set- 
back to the art to install electric 
equipment if some other form of 
energy will meet the conditions 
equally well and at a reduced cost. 
The committee feels that no one par- 
ticular form of fuel or energy will 
meet every furnace problem. 

The attitude of the committee is 
that electric heat can win only on 
its merits. If it is not a positive 
gain over any other form of energy, 
it has no economic justification. The 
field for electric heat is rapidly 
growing, particularly for the me- 
dium- and low-temperature furnaces. 








Electric Heat Treating Applications 


By E. A. HURME 
Manager, Steel Mill Section, Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 








HIS report, which includes all 

processes in the iron and steel 
industry in which heat is required, 
without limitations as to tempera- 
ture, is intended to cover the princi- 
pal heat treating and miscellaneous 
applications not classified. under 
melting furnaces. 

Beginning at the melting furnace, 
let us consider each process in which 
heat is required in order to deter- 
mine the possibilities for electrifica- 
tion. 

After the ingot comes from the 
open hearth, or electric furnace, 





the first process requiring heat is 
the soaking pit, where the ingots 
are brought to the proper temper- 
ature. 

To the Donner Steel Company be- 
longs the credit for the pioneer in- 
stallation of an _ electrically-heated 
soaking pit. This experimental in- 
stallation was 'made in March, 1924. 
(The results obtained with this in- 
stallation are given on page 471.— 
EDITOR. ) 

The next heating process in pro- 
gressive order is the reheating fur- 
nace for rail, structural, sheet-bar 
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mills, etc. To date there have been 
no installations of electrically-heated 
reheating furnaces. 

Next in order follows a series of 
finishing processes requiring the ap- 
plication of heat at somewhat lower 
temperatures. One such is the 
“pickling” process in sheet and tin 
mills, which is done in a vat usually 
heated by steam at a temperature of 
about 500 deg. F. There is little 
doubt that in many cases a saving 
could be made by using an electric 
steam boiler to supply the heat. 

Galvanizing and tinning are done 
at temperatures below 1,000 deg. F., 
and could be done satisfactorily by 
electricity if warranted by the com- 
parative cost of electricity and fuel. 

For annealing of sheets an ele- 
vator-type furnace, has demonstrated 
many advantages over the fuel- 
heated furnaces. Previous to-the in- 
stallation of this furnace, work was 
placed in heavy annealing boxes 
which are essential in fuel-fired prac- 
tice and frequently the weight of an- 
nealing boxes in the furnace just 
about equals the weight of the work. 

For bright annealing strip steel an 
electric furnace equipment was re- 
cently installed at the Stanley Works, 
New Britain, Connecticut, as a test 
unit to determine the advisability of 
commercial bright annealing ‘un- 
stripped steel. 

Another use of electric heat in 
steel mills is the electric roll heater. 
Electric heaters are now used in 
some twenty different plants rolling 
nickel, monel, full finished sheets, 
black sheets and tin plate. 

In the production of rough cast- 
ings, heat is required in the follow- 
ing processes at the temperatures in- 
dicated: 

(1) Core baking .............. 450-700 deg. F. 


(2) Sand drying.............. 450-700 deg. F. 
(3) Pattern heating........ 700 deg. F. 


Electricity has been successfully 
applied to all of the above processes. 

After the rolling or casting proc- 
esses outlined above, a surprising 
amount of iron and steel products 
undergo heat-treating processes to 
give them the physical properties 
necessary for their use. 

All metalworking plants have oc- 
casion to heat-treat dies and miscel- 
laneous tools used in the manufac- 
ture of virtually all products. It 
was formerly general practice to use 
either gas- or oil-fired furnaces for 
the heat treatment of these tools and 
spoilage of the latter often occurred 
through inability to properly con- 
trol the temperature, distribution of 
heat, and furnace atmosphere. 
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In the electric tool furnace, the 
units may be so distributed as to 
give perfectly uniform heat from 
front to back and the temperature is 
automatically controlled by instru- 
ments of precision, so that uniformly 
good results are obtained with an un- 
skilled and indifferent class of labor. 

The following requirements should 
be considered in selecting a furnace 
for heat-treating processes, regard- 
less of whether it is electric or fuel- 
fired: 

(1) It should bring the work uni- 
formly to the desired temperature with- 
in the limits of accuracy required. (2) 
The temperature should be accurately 
and automatically controlled. (3) It 
should be the most economical equip- 
ment for the job, taking into account 
all factors which affect the ‘‘total over- 
all cost of production.” (4) It should 
not require highly skilled operators, 
and be capable of producing the de- 
sired results without constant attend- 
ance and adjustment. (5) It should 
stand up under the treatment to be 
expected in steel mill service. 

In comparing electric and fuel- 
fired furnaces it must be realized 
that the fuel-fired furnace, as well 
as the electric furnace, can be made 
to maintain a uniform temperature. 
The purpose of the furnace, however, 
is to produce a uniform product, and 
not uniform temperature charts, so 
that proper attention must be given 
to the design in order to uniformly 
apply the heat to the product. 

The electric furnace differs from 
the fuel-fired in the manner of the 
application of heat. Most of the 
heat transfer in the electric furnace 
is by radiation; the remainder is 
by convection. 

With the fuel-fired furnace, a 
large part of the heat is transferred 
by direct convection from the hot 
gases circulating about the charge, 
and some by radiation from walls 
and burners. 

The comparison of furnaces from 
the standpoint of economy requires 
that all factors entering into the cost 
of production be given due thought. 
It is unfair to the electric furnace 
to compare it with other types on 
the basis of energy cost alone. 

Elements of total cost of product 
which are affected by the heat treat- 
ing furnace are: 

(1) Labor. (2) Loss due to re- 
jections. (3) Cost of subsequent 
operations. (4) Handling of mate- 
rial. (5) Cost of auxiliary equip- 
ment. (6) Quality of product. (7) 
Intangible effects, such as working 
conditions in furnace rooms. (8) 


Floor space required, including space 
for fuel storage tanks, pumping and 
blowing equipment. 


INDUSTRIAL ENGINEER 


In conclusion, the committee 
wishes to emphasize the fact that all 
factors contributing to or affecting 
the “total over-all cost of produc- 
tion” should be considered in com- 
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paring various types of furnaces, 
bearing in mind the small propor- 
tion which the cost of energy for 
heat treating bears in the complete 
product. 








Electric Melting Furnaces 


By J. A. SEEDE 
_ Industrial Engineering Dept., General Electric Co., Schenectady, N. Y. 











LTHOUGH the arc and induction 
types of electric furnaces for 
melting metal started on an even 
basis over 25 years ago, the superi- 
ority of the arc furnace for the 
average user has resulted in its oc- 
cupying a well-established position 
in the iron and steel industries. 

Any furnace for melting holds the 
molten metal in a hearth made of 
acid or basic refractory material, 
which either does or does not carry 
current. Any furnace in which the 
current passes through the bottom 
belongs to the conducting hearth 
type, and among them, following the 
Girod. furnace, may be listed the 
Gronwall-Dixon, Snyder, Wile, Na- 
thusius, Greaves-Etchells, Moore, etc. 

The Heroult type, one of the earli- 
est of the non-conducting hearth 
types, still continues to occupy an 
important position. This type of 
furnace includes the Heroult, Webb, 
Booth, Swindell, VomBaur, etc. 

Two-voltage operation for steel 
melting furnaces is now practically 
universal, investigation indicating 
that there is a decided saving in 
power and electrode consumption. 

In addition to the increase in ca- 
pacity of electrical apparatus, other 
changes have taken place, briefly in- 
dicated as follows: 

For many years, three single- 
phase transformers were specified 
for a three-phase furnace, but with 
increased knowledge of furnace 
operation and better transformer 
construction, thoroughly successful 
operation is being obtained from 
three-phase transformers. This is 
desirable, both from the standpoint 
of the manufacturer and the user. 

With the early types of furnaces, 
the use of external reactance was 
unnecessary. With increase in ca- 
pacity and voltage, additional react- 
ance was necessary to reduce fluctu- 
ations at the start of the heat, and 
it is seldom that any up-to-date two 
voltage arc furnace equipment is in- 
stalled without external reactance. 
For external reactors there is a 
choice between air and iron, core 


types; at high voltages and low ca- 
pacities the iron core reactor may 
have an advantage in cost, while at 
low voltages and high capacities the 
reverse is the case. 

For ten years following the in- 
stallation of are furnaces in this 
country, automatic electrode regula- 
tors were imported from Switzer- 
land. Now two automatic electrode 
controls are built in this country. 

While electric furnaces are tilted 
by hydraulic and electrical means, 
the latter method predominates at 
the present time, either alternating 
or direct-current, crane-type motors 
being used with entire success. 

Alternating-current motors are 
used in large smelting furnaces 
where the fluctuations and resultant 
electrode movements are small and 
at infrequent intervals, but for 
melting furnaces, especially for steel 
and iron, the best control consistent 
with a minimum of complications is 
obtained only by the use of direct 
current motors. 

After many trials and failures 
the induction furnace, which is 
essentially a device for producing 
the highest quality product, has re- 
turned to its original design, a sin- 
gle-ring, single-phase type. 

In the way of auxiliary apparatus, 
even small single-phase loads at 50 
per cent power factor or there- 
abouts, require a motor-generator 
set, and consequently the first cost 
of the equipment is high. However, 
the addition of a load of this kind 
to any plant almost always means a 
reduction in the rate charge. 

Perhaps the biggest advance in 
electric furnace matters has been a 
demonstration of the commercial 
feasibility of melting metals in an 
ordinary clay graphite or similar 
crucible, surrounded by an _ edge- 
wound copper coil, supplied with 
power at approximately 500 cycles. 
This type of Ajax-Northrup high- 
frequency furnace offers many pos- 
sibilities in the melting of non-fer- 
rous metals and alloys, and high- 
grade steel. 
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Heating of Ingots by Electricity 


By RALPH A. BUTLER 
Efficiency Engineer, Donner Steel Co.. Inc., Buffalo, N. Y. 








LECTRIC heating of ingots at 
the plant of the Donner Steel 
Co., has demonstrated in a practical 
way that ingots can be successfully 
heated in a manner that will insure 
almost ideal performance. In the 
past much criticism of the blooming 
mill process has been laid at the door 
of defective or improper heating of 
the ingot in the soaking pit. By the 
use of the electric method of heating, 
the proper temperatures for heating 
steel of varying carbon content has 
been discovered. These limits are 
so accurate that it is possible to de- 
termine within a surprisingly nar- 
row range of temperature, the degree 
of heat necessary to insure a very 
satisfactory rolling temperature. 
The soaking pit that was con- 
structed at this plant.was practically 
airtight. A layer of coke braize was 
placed at the bottom, helping to pro- 
duce a decidedly reducing atmos- 
phere. This practically eliminated 
the formation of scale and it was 
only when the ingots were removed 
from the pit that the scale began 
to form rapidly. This scale was very 
thin, never over 3/32-in. thick, and 
as nearly as it was possible to de- 
termine, was considerably under half 
that produced by gas heating. 
Upon rolling, the electrically- 


heated ingots, after the proper tem- 
perature of heating had been deter- 
mined, broke down ideally. They 
went through the rolls straight and 
showed no signs of twisting or bend- 
ing. In addition they gave evidences 
of rolling easier than the gas-heated 
ingots. The reduction in electrical 
peak load on the mill drive ran up 
as high as 25 per cent in some cases 
and averages consistently below the 
peaks when rolling the gas-heated 
ingots. 

The costs of operation and mainte- 
nance of this experimental electric 
soaking pit were higher than costs 
of ordinary heating, but there were 
many extenuating factors. If the 
trial pit were to be built over, the 
cost of maintenance would be cut 
down to at least one-third of the 
present cost. A pit of a new design 
based on the experience with the old 
pit would give results altogether 
different and certainly more gratify- 
ing and conclusive. The average 
power consumption for heating two 
ingots of 3.38 gross tons each was 
531 kw.-hr. When the pit was work- 
ing ideally and very hot ingots were 
charged, a figure as low as 100 kw.- 
hr. was recorded. These figures can 
be very materially reduced by a pit 
of a new design. 








Safety and the Electrical Engineer 


By JOHN A. OARTEL 
Chief of Safety Bureau, Carnegie Steel Co. 








WISH to emphasize a few gen- 
eral principles, which should help 
both the electrical and safety engi- 
neers and bring them closer together 
in their work. About a year and a 
half ago I had the privilege of mak- 
ing a safety survey of ten large steel 
mills, employing from 1,000 to 10,000 
men each. 

From this survey I learned that it 
is a good thing for men to get to- 
gether to discuss common problems. 
Common problems lead directly to 
the next thing I learned, which was 
that the plants where the best co- 
operation prevailed invariably had 
_the best safety record. Co-operation 
means that the man in the mill or 


in the office will help his fellowmen, 
and where the greatest co-operation 
prevails, there the greatest success 
is found. 

I recently saw this spirit exempli- 
fied to a marked degree in a safety 
drive in a large steel mill employing 
6,500 men. In. preparing for the 
drive the safety director and I vis- 
ited every department to meet and 
talk with the department superin- 
tendent, the safety committee and 
groups of employees. I was particu- 
larly impressed with the very able 
manner with which the electrical 
superintendent handled the matter. 
He was not satisfied with anything 
less than complete co-operation with 





471 


the safety director. It was not 
enough for him to bring the safety 
committee, the foreman and the 
gang leaders to the office to hear the 
talk—he had his entire force come 
to the electric shop in groups of 50 
or 100. The shop was provided with 
seats in order to have the men com- 
fortable during the talk. Safety 
bulletins, signs, and slogans were 
displayed on the wall. Safety de- 
vices ‘used in the electrical depart- 
ment were displayed and their use 
explained to the men. It was one of 
the finest examples of co-operation 
that I have ever seen and I take 
pleasure in stating that the electrical 
engineer, whose work I have been 
describing, is the \president of this 
organization, Mr. AxC. Cummins. 
On the other hand, wish to tell 
you of an incident in a steel mill 
where the lack of co-operation among 
several men resulted in a fatality. 


Two locomotive engineers working on 
the 3 to 11 turn, transporting hot bil- 
lets through a tunnel, discovered that 
the warning whistle at one end of the 
tunnel was not working. The electri- 
cian was called and made an investiga- 
tion but could find nothing wrong. e 
asked one of the engineers to make 
sure on his next trip that the switch 
at the other end of the tunnel was all 
right. At 11:00 p.m., two other engi- 
neers came on the job. One of these 
noted on his first trip to the tunnel that 
the whistle did not work. He called 
this to the attention of the electrician 
then on duty. 

At 7 a. m. the turn came to an end. 
The foreman had given the whistle no 
further thought; the engineer left the 
job without advising the man who re- 
lieved him that the whistle was not 
operating; and the electrician also left 
the job without repairing it or report- 
ing it to the night electrical foreman. 
About 45 min. later one locomotive was 
near the end of the tunnel when another 
locomotive made the first trip through 
for that turn . The crew were depend- 
ing on the whistle for warning and as 
the whistle did not blow they assumed 
everything was all right. There was a 
violent collision between the two en- 
gines and a man was instantly killed. 


During the course of the meeting 
that I have previously mentioned, 
Mr. Cummins said to me: “I am try- 
ing to instill the thought of service 
into the minds of my men. I am 
telling them that they are the serv- 
ice department of the plant. I am 
trying to get them to understand 
that the continuous and successful 
operation of a plant depends upon the 
character of the work they do.” I 
think that if the electrical men here 
could take home the thought that 
their work is indeed a service to the 
entire plant and if they could spread 
this among their men, this conven- 
tion would indeed accomplish some- 
thing worth while. 
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Main Points in the 
Discussion at Philadelphia Convention 








HE need of education and co- 

operation among workmen, fore- 
men, and department heads, for 
promoting personal safety were the 
keynotes struck on the first day of 
the convention which was given over 
to the newly formed Safety Division 
of the Association. In opening the 
convention, A. C. Cummins, presi- 
dent of the Association, stated that 
the need for this Safety Division 
arose from the rapid growth of steel 
mill electrification which has brought 
up new problems of personal safety. 
The safety engineer is experienced 
in delving into the mental causes of 
accidents but he is less familiar with 
the electrical and mechanical ele- 
ments involved in steel mill electrical 
accidents. The opposite is true of 
the electrical engineer. Hence, Mr. 
Cummins said, cooperation between 
these two men should bring about 
accident reduction. The Safety Di- 
vision has been formed to bring 
these two men together and enable 
them to talk over their problems. 

No engineer can afford to install 
a machine that is a menace to per- 
sonal safety, was a point stressed by 
L. H. Burnett, assistant to the presi- 
dent of the Carnegie Steel Co. He, 
as well as C. L. Baker, head of the 
Safety Department of Cambria 
Works, Bethlehem Steel Co., said 
that most plants are well equipped 
with safeguards—that what is now 
needed is education of the workmen 
to think and act safety. 

In this connection, W. S. Hall, 
Electrical Engineer, South Works, 
Illinois Steel Co., said that 90 per 
cent of the accidents that now occur 
in his company are the fault of the 
individual workman. Although his 
company has spent a great deal of 
znoney for safety devices, which have 
greatly reduced accidents, yet dacci- 
dents still occur. Hence his sugges- 
tion is that the first year’s work of 
the Safety Division be centered on 
education of the workmen rather 
than on a study of protective devices. 

In discussing the relationship be- 
tween the Metals Section of the Na- 
tional Safety Council and the Safety 
Division of the Association of Iron 
and Steel Electrical Engineers, 


Henry A. Renninger, vice-president 
of the National Safety Council and 


assistant to the president of the Le- 
high Portland Cement Co., said, 
“The Metals Section of the National 
Safety Council is one of the largest 
and strongest industrial sections of 
the council and has covered a great 
field, but I realize that the steel in- 
dustry is a large proposition with 
many sides that it has not been able 
to cover. I refer particularly to the 
electrical problem, which is the most 
important we have to deal with at 
present. Practically all of the new 
plants and many of the old are be- 
coming electrified and it is a case of 
readjusting and educating the men 
to the hazards of electrical equip- 
ment. The electrical engineer has 
his particular problems, while the 
safety engineer has his; they cover a 
wide field and they must work hand 
in hand, and through daily contact 
and conference cooperate with each 
other in the fullest sense of the 
word.” 

How the electrical and safety en- 
gineers can be mutually helpful was 
the subject of a paper presented at 
this session, by John A. Oartel, 
Chief of Safety Bureau, Carnegie 
Steel Co. It is abstracted on page 
471 of this issue. 

Frog-leg Windings for Armatures 
of Direct-Current Multipolar Gen- 
erators and Motors—In discussing 
this paper (abstracted on page 462), 
which was presented by W. H. Pow- 
ell and G. M. Albrecht of the Engi- 
neering Department of the Allis- 
Chalmers Manufacturing Co., Mr. 
Cummins asked whether or not the 
four layers of coils required by the 
frog-leg winding, did not limit the 
ventilation of the motor, thereby in- 
creasing the heating. In reply, Mr. 
Powell said that slightly deeper slots 
are used on this type of winding 
which give more space for radia- 
tion. He also pointed out that the 
test data given in his paper showed 
that an armature having a frog-leg 
winding ran 10 deg. cooler than a 
similar armature wound with the 
ordinary cross connected winding 
and which was carrying a lighter 
load. 

The question was asked as to 
whether or not the equalizing cur- 
rent passing through the load coils 
in the frog-leg winding did not cause 








Vol.83, No.10 


extra heating which would not be 
present if it were taken through the 
equalizers of a cross connected wind- 


ing. Mr. Powell replied that the 
path of the equalizing current was 
through the load coils of the cross 
connected winding the same as in. 
the case of the frog-leg winding; 
hence both windings had equal heat- 
ing in so far as this point was con- 
cerned. 

Mr. Cummins also asked whether 
the frog-leg winding was likely to 
reduce the initial cost of the ma- 
chine. In reply, Mr. Powell said 
that this winding reduced the so- 
called load losses such as eddy cur- 
rent losses in the conductors, heating 
of the commutator from short cir- 
cuit losses in the brushes, and im- 
perfect commutation. This means 
that less energy is dissipated in heat 
and therefore the machine is more 
efficient and consequently could be 
made smaller thereby saving ma- 
terial. On the other hand the manu- 
facturing cost of this new type of 
winding is somewhat higher. 

R. S. Shoemaker, Superintendent 
of Maintenance, American Rolling 
Mill Co., asked if making repairs to 
this winding were not harder due to 
the double coil span, which is char- 
acteristic of the frog-leg winding. 
Mr. Powell said that it does take 
longer to get at the coil in making 
a repair, however, there are no cross 
connectors to take care of and trou- 
ble may occur in the cross connectors 
as well as in the winding. Making 
a total rewind job, he said, would 
be as easy as with the usual type 
of winding. 

F. W. Cramer, Asst. Electrical En- 
gineer, Johnstown Plant, Bethlehem 
Steel Co., pointed out that line volt- 
age exists between adjacent conduct- 
ors in the same slot and asked what 
provision was made for taking care 
of this factor. Mr. Powell stated 
that each individual coil of a wind- 
ing unit or frog-leg coil was insu- 
lated for line voltage. This means 
that the slots must be somewhat 
deeper to take the additional insu- 
lation required. Mr. Cramer also 
said that his company was making 
an installation of twelve machines 
having the frog-leg winding and 
would soon be in a position to obtain 
information regarding the operation 
of this winding in steel mill service. 

David Hall of the Westinghouse 
Electric & Manufacturing Co. took 
exception to the statement that cross 
connectors are troublesome. He 

(Please turn to page 505) 
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Use of an Improved 
Type of Sleeve Bearing 


Together With the Operating Conditions That 
Were Encountered Before and After Making 


Several Installations in a Large Steel Plant 


By J. S. MURRAY 


Chief Electrician, Follansbee Brothers 
Company, Toronto, Ohio 


HE attention of many operat- 

ing engineers seems to be di- 
rected to the troubles that 

have been encountered with the sleeve 
type of bearings in use on general- 
purpose motors, and on steel mill 
motors in particular. Those who 
have had operating experience know 
only too well that a majority of all 
winding failures can be attributed 
to oil being deposited on the wind- 
ing. This oil comes from the sleeve 
bearings by leaking out around the 
shaft and gradually creeping into 














WOULD YOU like to oil your 
motor bearings only once in a year 
and a half? In an article, “Ways 
to Cure Sleeve Bearing Troubles,” 
published in Industrial Engineer, 
March, 1924, R. Pruger told how 
certain sleeve bearing troubles 
were corrected in a new type 
of bearing housing. In this ar- 
ticle Mr. Murray gives the results 
of his experience with this type 
of bearing on motors used in 
steel mill service. Among other 
advantages the low maintenance is 
shown by the fact that the first 
installation has had no oil added to 
it during a year and a half of 
operation, and there have been no 
winding troubles. 

















Fig. 1—Trouble from oil-throwing 
was experienced with the bearings 
of this high-speed motor, which 
drives a fan. 


It was necessary to rewind this 
motor about once every’ eight 
months until the improved type of 
sleeve bearing was used. The motor 
is rated at 25 hp. and drives a 
booster fan at 1,800 r.p.m. which 
forces powdered-coal fuel into sheet 
mill furnaces. The external con- 
struction of this bearing may be 
observed in this illustration, while 
the internal details are shown in 
Rig: & 





the windings, which become soaked 
with oil and covered with dirt. 

Oil leakage may be traced to a 
variety of sources. It may be due to 
carelessness in splashing oil on the 
housing when oiling the motor; it 
may be due to oiling while the motor 
is in operation, which is very poor 
practice and usually results in an 
oil overflow when the motor comes 
to rest. 

On the other hand, we find the con- 
struction of some types of sleeve 
bearings such that an unbalanced air 
pressure appears to be set up which 
sucks the oil out of the bearing into 
the motor winding. In some high- 
speed motors the oil rings cause con- 
siderable agitation of the oil and as 
the temperature tends to vaporize 
some of the oil, any air passing 
through the housing will pick up 
some of this vapor and deposit it 
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upon the windings. Also, if air 
passes through the bearing it is 
carrying dirt into it which increases 
the bearing wear. Another cause of 
oil leakage is faulty location of the 
oil grooves in the bearing. 

The fundamental cure for this 
trouble would appear to lie either in 
providing a_ sleeve bearing that 
would retain the oil or grease in the 
bearing, thus not only preventing 
damage to the windings but also in- 
suring long life of bearings and 
necessitating but little attention, or 
by providing a bearing of the roller 
or ball type where the probability of 
excess lubrication and leaking of 
same into the motor is slight. 

During the past few years, a great 
deal of field data has been submitted 
by various operating engineers re- 
lating to their experiences with ball 
and roller bearings, and pointing out 
the unsatisfactory features of the 
sleeve bearings. This has been a 
material factor in stimulating a gen- 
eral interest in the improvement of 
bearings by motor manufacturers. 

Some of the improvements that 
have been made are described in a 
very excellent article by R. Pruger 
of the Westinghouse Electric & 
Manufacturing Company. This 
article appeared in the March, 1924, 
issue of INDUSTRIAL ENGINEER. In 
brief, this bearing is so constructed 
that the air pressures within the 
bearing housing are balanced, there- 
by preventing air from getting in 
and oil from leaking out. A cross- 
section of this bearing and housing 
is shown in Fig. 2. As can be seen, 
the bearing shell itself has not been 
changed in design, but the housing 
has been altered. The cover D that 
closes the opening through which 
the oil ring is admitted, has been 
placed on the inside end of the hous- 
ing instead of the outside. This lo- 
cation permits bolting down the 
cover and compressing the packing 
under it. For the purpose of in- 
specting the oil ring, a large pipe 
plug L has been placed on the out- 
side end of the housing. This plug 
can easily be removed and put back 
in place, air-tight. The dowel pin, 
E, which is ordinarily inserted from 
the outside wall of the housing to 
keep the bearing from turning, has 
been placed on the inside of the 
housing and any oil-pumping is thus 
rendered harmless, since it is inside 
the -housing itself. To further 
guard against leakage, tapped holes 
have been eliminated wherever pos- 


INDUSTRIAL ENGINEER 





Fig. 2—Cross-section view showing 
improvements made in sleeve bear- 
ing to prevent oil leakage. 


The bypass for air at G prevents 
unbalanced air pressures within the 
bearing. Oil leakage from careless 
filling is overcome by the inner 
bearing cap at J. Slopping out oil 
at the oil ring slot, D, is prevented 
by the cast cover bolted down 
against a shellacked felt gasket. 
The oil ring slot D and oiling hole 
L are tightly closed as shown, which. 
in addition to felt washer, M, seal 
housing against ingress of air and 
thus prevent currents of air pass- 
ing through the housing. Oil leak- 
age to the exterior of the housing 
cannot take place through the 
steady-pin hole #. Bearing cap lip 
O eliminates oil spray from venti- 
lating air by preventing its escape 
at housing along shaft. 





sible and the drain plug usually 
found at the bottom of the housing 
has been removed. 

To eliminate throwing of oil a 
conical collar forming a seal and act- 
ing as an oil thrower has_ been 
placed on the shaft on the inside of 
the bearing. For the purpose of 





Fig. 3—The bearings on this motor 
ran a year and a half without the 
addition of oil. 

The shaft on the outside of the 
bearings is actually rusty while the 
windings are bone dry. This illus- 
tration shows the coupling end of 
the motor illustrated in Fig. 1. 
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dustproofing the housing, soft felt 
washers are placed at both ends as 
at J and M of Fig. 2. In very dirty 
places a double chamber cap can also 
be provided at the outside end of the 
bearing housing. 

We had had considerable trouble 
with the throwing of oil on motors 
running at speeds of 1,200 and 1,800 
r.p.m. and were much _ interested 
in determining what could be done 
to eliminate such troubles by means 
of this improved type of sleeve bear- 
ing. 

In particular, considerable trouble 
had been experienced from oil- 
throwing on the motors driving two 
booster fans. These fans are used 
for boosting the pressure in the 
powdered-coal fuel pipes leading to 
the sheet mill furnaces. Naturally, 
the motors are required to operate 
in a very dirty location. They oper- 
ate 24 hrs. a day. The motors are 
rated at 25 hp., three phase, 60 
cycles, 1,800 r.p.m., 220 volts and 
are of the squirrel-cage induction 
type. It was necessary to rewind 
these motors about once every eight 
months, due to the failure of insula- 
tion from being oil soaked. 

Inasmuch as these motors are 
vital to the continuous operation of 
the sheet mill, we decided to try a 
set of the improved type of sleeve 
bearings on one of them. Accord- 
ingly, we obtained two new end 
brackets which were equipped with 
the new bearings and installed them 
on one motor, as shown in Fig. 1. 
This set was installed Sept. 3, 1923. 
We were so well pleased with the 
operation of these bearings that an- 
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other set was installed shortly after- 
wards on the other booster fan. 

Up to the present time no oil has 
been added to these motors since the 
date of installation. The shaft on 
the outside of the bearings is actu- 
ally rusty, while the windings are 
bone dry. 

In our water treating plant there 
are two centrifugal pumps which 
are used for pumping feed water to 
the boilers of our power plant. The 
motors driving these two pumps are 
of the squirrel-cage type and are 
each rated at 20 hp., 220 volts, 60 
cycles, 1,750 r.p.m. The location 
of the motors is rather clean, but 
very damp. Shortly after the 
motors were installed, they started 
throwing oil. Hence we decided to 
equip these motors with end 
brackets having the improved type 
of sleeve bearing. The motors hav- 
ing these bearings were installed in 
April, 1924, and have been in con- 
tinuous operation ever since. They 
are giving results similar to those 
just described. This application is 
illustrated on this page in Figs. 4 
and 5. 

We have six 7'4-hp., 870-r.p.m 
squirrel-cage motors driving shears. 
This is rather severe service, for 
each time the shear makes a cut a 
heavy load is thrown on the motor, 
notwithstanding the fact that there 
is a flywheel on the shear drive and 
a non-metallic pinion on the motor. 
Each time a cut is made by the 
shear, the sudden application of load 
tends to make the shaft jump, thus 
forcing out the oil above and below 
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the shaft. Consequently, oil-throw- 
ing trouble was encountered even 
théugh the motor ran at a relatively 
low speed. 

During a period of three years, 
three winding failures which could 
be traced directly to oil, occurred on 
these six motors. These failures 
were further complicated by the 
fact that a semi-closed slot type 
stator was used, which was wound 
with single-cotton-covered, enameled 
wire. Inasmuch as the winding was 
originally dipped and baked by the 
manufacturer after being wound, a 
rather unreasonable expense was in- 
curred in stripping the oil-soaked 
windings. 

The oil troubles on these shear 
motors have been corrected by using 
the improved type of sleeve bearing. 

Again, considerable trouble from 
oil was encountered on six 5-hp., 
1,800-r.p.m., squirrel-cage motors 
driving furnace fans. These motors 
had been in service a year and a 
half and although no failures had 
occurred, it was necessary’ to 
thoroughly clean them twice during 
this period. Each cleaning con- 
sisted of washing with gasoline, 
drying and revarnishing. The ne- 
cessity for this frequent cleaning 
has been eliminated by the installa- 








Figs. 4 and 5—There was consider- 
able oil-throwing on these pump 
motors before improved bearings 
were installed. 

Improved bearings were installed on 
these motors in April, 1924, and 
have been in continuous operation 
ever since, giving results similar to 
those obtained with the application 
shown in Fig. 3. 
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tion of the improved bearing hous- 
ings for motors. 

Over a period of three years we 
had a winding failure on each of 
two 5-hp., 3,450-r.p.m., squirrel-cage 
induction motors driving forge 
blowers. These two failures could 
be traced directly to oil trouble, 
which is not surprising considering 
the high speed of the motor. We 
have put the improved type of bear- 
ing on these two motors and so far 
the results obtained are highly sat- 
isfactory. 

We are now equipping with the 
new bearings, six 5-hp., 1,160-r.p.m., 
squirrel-cage motors which drive the 
gas producer grates. These are 
gear drives and are located in a very 
dirty atmosphere. Considerable oil 
trouble has been had from these 
motors. This is believed to be ag- 
gravated somewhat by the fact that 
the motors are geared to the grate 


drive. However, we expect these 
new bearings to eliminate our 
trouble. 


So far these bearings have not 
only eliminated considerable repair 
expense from the failure of oil- 
soaked windings, but have also cut 
our maintenance cost for cleaning 
and washing the windings of the 
motors. The bearings also save con- 
siderable oil inasmuch as the oil- 
throwing is stopped. In fact, it is 
no longer necessary to have an oiler 
make regular rounds to the motors 
equipped with these bearings. In 
addition to the foregoing there is 
the reduction in delays due to motor 
failures. 
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Some Practical 
Viewpoints on the 


Features That Distinguish 
a Good Lighting System 


In an Industrial Plant, Together With a Discussion 
of the Factors That Must Be Considered When 
Planning a Lighting Installation According to 


Modern Standards 


By ROY A. PALMER 


National Lamp Works of General Electric 
Co., Nela Park, Cleveland, Ohio 


UCH has been written and 
\ said concerning better 

lighting and its benefits in 
the industries, but there are still 
many factories which are poorly 
lighted because of the lack of knowl- 
edge as to what good lighting is. 
Then, too, there are, perhaps, many 
recently installed lighting systems 
which measured fully up to modern 
standards when new, but have fallen 
below that standard through neglect. 
This neglect can also be attributed, 
in part, to the fact that plant execu- 
tives may not be in a position to 


Fig. 1—A system of general light- 
ing gives this machine shop a 
cheerful and stimulating atmos- 
phere. 

This lighting system consists of 
1,000-watt, clear Mazda lamps in 
RLM reflectors. The lighting units 
are spaced 25 ft. in one direction 
and 80 ft. in the other; the mount- 
ing height is 40 ft. The intensity 
of illumination is 8 foot-candles. 

















A LIGHTING SYSTEM that is 
fully up to modern standards is 
not entirely a matter of installing 
lighting units, wiring and conduit. 
For the effective utilization of this 
equipment there must be careful 
consideration of a number of fac- 
tors, including the level of illumi- 
nation required for the work done, 


‘selection of lighting units that will, 


without glare, give a uniform dis- 
tribution of light with a minimum 
of shadows, and so on. In this 
article, which is the second of a 
series, Mr. Palmer discusses some 
of these factors and describes the 
lighting equipment that is available 
for use under different conditions. 














judge the quality of the illumination 
in the plant and therefore when the 
lighting depreciates or becomes in- 
adequate for the work at hand it 
remains uncorrected. Those who are 
responsible for the lighting of the 
plant should acquaint themselves 
with the essentials of good lighting, 
so that they can correctly appraise 
the adequacy of the illumination. 
Then the possibility of losses from 
reduced production, accidents, etc., 
which are attributable to poor light 


will be greatly minimized. 


QUALITY OF LIGHT FURNISHED IS 
IMPORTANT FACTOR 


One of the most prolific causes of, 
poor light is glare. Clear, unshaded 
lamps are the principal sources of. 
glare. Drop.cords hung promiscu- 
ously about the room are -often 
equipped with unshaded lamps, while 
some are fitted with flat or tin cone 
reflectors which are worthless both 
from the standpoint of protection 
from glare and from the standpoint 
of properly directing the light. 
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Some Earmarks of a 
Defective Lighting System 
(1) Unshaded or clear lamps, ex- 

posing filament. 


(2) Lamps suspended by drop 
cords throughout the room. 


(3) Lamps equipped with anti- 
quated reflectors. 
(4) Lamps too small in size. 
(5) Dirty lamps and reflectors. 
(6) Lamps and lighting current 
of different voltage rating. 
(7) Lighting units too far apart. 
(8) Dark shadows with sharp out- 
lines. 

(9) Gloomy atmosphere in the 
room. 

(10) Lamps mounted at varying 
heights from the floor. 




















Where lamps are suspended by drop 
cords, they are continually in need 
of adjustment in order to illuminate 
the work. The result is that the 
lamps become badly finger-marked 
and soiled, thus reducing the light 
output of the lamp and creating an 
unsightly appearance. Furthermore, 
considerable time is lost in adjusting 
the position of the lamp to best suit 
the illumination requirements. Good 
illumination is not obtained by hap- 
hazard placing of units about the 
room. It is, therefore, obvious that 
drop cords spaced and mounted at 
random are earmarks of a poor 
lighting system. 

Improper reflecting equipment 
constitutes another of the faults of 
many factory lighting systems. An- 
tiquated reflectors are still in use in 
many factories today, notwithstand- 
ing the fact that standardized, sci- 
entifically-designed reflectors have 
been available for some time. The 
reflecting equipment shown in Fig. 2 
is now obsolete and has been re- 
placed by the standard RLM dome. 
Two types of reflectors which pre- 
ceded the RLM dome are graphically 
compared with the latter in Fig. 3. 
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As will be seen, the advantages of 
the older types of reflectors: have 
been retained in the RLM dome, 
while the objectionable features 
have been eliminated. 

With the wider use of large lamps, 
the danger from glare increased. 
The necessity of protecting the eye 
from undue brightness of the fila- 
ment was solved by providing a 
sufficient shielding angle on the re- 
flector and coating the bowl of the 
lamp with enamel, so as to soften 
the light from the bright filament. 
Clear lamps should not be used 
where the units are mounted less 
than 20 feet above the floor. In 
many instances, clear lamps are used 
in replacing burned-out lamps where 
the mounting height is less than 
20 ft. The brightness of clear 
lamps at low mounting heights is 
decidedly objectionable and especial 
care should be exercised to insure 
that bowl-enameled lamps are used. 


SIZE OF LAMPS REPLACING BURNED- 
OUT UNITS Is IMPORTANT 


In many plants, too little consider- 
tion is given to the proper size of 
lamp. Too often when burned-out 
lamps are replaced, lamps of the 
wrong size are substituted. If the 
new lamp is smaller, than the one it 
replaces, there will be a decrease in 
the amount of illumination supplied. 
Then, too, various sizes of reflectors 
require specific sizes of lamps. Ifa 
lamp of a size other than that called 
for by a particular size of reflector 
is used, the efficiency and distribu- 





Fig. 2—Here are some examples of 
lighting equipment that is consid- 
ered to be obsolete. 


The equipment shown is as fol- 
lows: 1890, bare carbon lamp; 1895, 
tin cone reflector with carbon lamp; 
1900, cluster with mirror reflector, 
using carbon lamps; 1905, flat cone 
reflector with tungsten lamp; 1910, 
bowl reflector with tungsten lamp; 
1916, dome-shape reflector (a mean 
between the flat and bowl types) 
with gas-filled tungsten lamp; 1918, 
metal dome reflector and tungsten 
lamp fitted with metal-cap diffuser. 
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The RLM Standard Dome 
combines the advantages of 
these two older types of reflectors 

Amt 
has 990d 
idind, a! for int 


Deep bow! - has good 
shieldiv buthas 
relatively low efficiency. 











Bow!l- enamel! diffuses 
the light and preve: 


gh nts 
goantd bare glaring 
ilament 











Gtficrency 16% with 
clear MAYDA C lamp. 





\ Efficiency 66% with 

bowl enanteled MAZDA 
C lamp Usedat usual 
shop mounting, heights 













Fig. 3—How the standard RLM 
dome reflector compares with the 
shallow dome and deep bowl, two 
common but older types of re- 
flectors. m. 





tion of light will be affected. This 
condition exists because each size of 
reflector is designed for a definite 
position of the lamp filament when 
the lamp: is in the reflector. Thus, 
if the lamp is too small for the re- 
flector, the efficiency of the reflector 
is lowered and the distribution of 
light is distorted. If the lamp is too 
large, the lamp will be too low and 
the filament will not be properly 
shielded by the reflector. Glare will, 
ation is given to the proper size of 
source. 

The table on page 478 shows the 
lamp sizes for use with the vari- 
ous sizes of RLM standard dome re- 
flectors. It will be noted that those 
lamps which have the same light- 
center length can be used in the same 
size reflector. To guard against the 
use of the wrong lamps, it may be 
well to stencil the proper lamp size 
on the reflectors. 

When lighting units are located 
promiscuously about the room, the 
illumination will not be uniform. In 
some parts of the room the light will 
be insufficient and heavy shadows 
will be caused by the predominance 
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Fig. 5—The RLM standard dome 
reflector meets most industrial re- 
quirements where a direct lighting 
system is used. 


The upper illustration shows the 
general shape of the RLM standard 
dome. Below is a bottom view of 
this reflector equipped with a bowl- 
enameled lamp. See Fig. 3 for a 
comparison of the results obtained 
when bowl-enameled and_e clear 
lamps are used. 





of light from the well-lighted parts 
of the room. The units of a general 
illumination system should not be 
mounted at different heights from 
the floor. For the average factory 
workroom the socket should be about 
10 ft. from the floor. In large fac- 
tory buildings where the ceilings are 
high and where there are traveling 
cranes, the mounting height will, of 
course, have to be higher. Large 
lamps at relatively large spacing dis- 
tances will, at high mounting 
heights, give the desired level of 
illumination. 

The plant executive should keep 
the foregoing points in mind when 
he inspects the lighting system in. 
his factory. By so doing he will be 
able to determine whether or not the 
illumination is of adequate quantity 
and quality and can quickly detect 
the faults that need correction. 


POINTS TO CONSIDER WHEN PLAN- 
NING A LIGHTING SYSTEM 


In many plants, the lighting sys- 
tem is such that it may require 
complete revamping in order to put 
it in proper condition. The addi- 
tional wiring necessary to place the 
new units properly may be sufficient 
to justify rewiring of the entire 
room or plant, instead of trying to 
utilize the old wiring. Furthermore, 
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the old wire may not be large enough 
to carry the added load occasioned 
by more and larger-sized lamps. On 
the other hand, it may be possible 
to utilize the existing wiring to the 
fullest extent without much change. 
In any event, the planning of a new 
lighting system will involve careful 
consideration of a number of factors 
depending upon conditions in the 
plant in which the lighting system is 
to be installed. 

The nature of the work performed 
will largely determine the amount of 
light necessary. Where the work 
requires close visual application, a 
high level of illumination should be 





Fig. 4—These types of lighting 
equipment are used for special 
applications. 


The unit shown in (1) is a metal 
reflector having a dust- and water- 
proof glass cover. Wire glass is 
used to minimize breakage. It is 
designed for use in shipping rooms, 
railway yards and like places. 
(2) is a unit for local lighting. A 
deep bowl reflector completely con- 
ceals the lamp, thus protecting 
against glare. It is suspended on a 
cord which can be adjusted to any 
desired height, or raised out of the 
way. (3) is a silvered glass re- 
flector for use where the mounting 
height is high, as above traveling 
cranes, and where it is not neces- 
sary that any light should reach the 
ceiling. (4) is a prismatic-glass re- 
flector. Ample light goes upward to 
illuminate the ceiling. This reflector 
is adjustable for lamps of different 
sizes. Marks on the stem indicate 
the position of the support for the 
various sizes of lamps. (5) is a pris- 
matic-glass, vaporproof unit for use 
with lamps which are not so large 
as to produce objectionable glare. 
(6) is a metal reflector having a 
holder to take a vaporproof glass 
enclosing globe. It is intended for 
use in chemical plants, in paint 
and varnish rooms or in _ places 
where there is danger of igniting 
dust. (7) is an elliptical angle re- 
flector for lighting wide spaces, or 
to supplement lighting from over- 
head units which are mounted 
high. It is suited for interiors with 
high ceilings, exterior lighting in 
yards, roadways, walks, etc. (8) is 
an angle reflector for lighting 


smaller areas similar to those men- 
tioned in (7). 
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Lamp Sizes for 
RLM Dome Reflectors 


DIAMETER OF PROPER MAZDA 
REFLECTOR LAMP 

cb 01) PR EE 75-watt 
16 Wiss Ce 100-, 150-watt 
BGR. | hase 200-watt 
PS 1a oes 800-, 500-watt 
OU , Ee 750-, 1,000-watt 























provided in order to safeguard the 
worker’s vision and to insure accu- 
racy in his work. Where the nature 
of the work is rough and the de- 
mands in the way of vision and ac- 
curacy are not so great, less illumi- 
nation will suffice. However, the 
level of illumination in places where 
rough work is done, such as in ship- 
ping rooms, foundries, etc., is usually 
far below what it should be. 

The three general systems of light- 
ing—direct, indirect and semi-indi- 
rect—distribute the light by means 
of reflecting equipment which has be- 
come fairly well standardized. For 
most factory work, direct lighting 
systems using the RLM metal re- 
flector have found great favor. There 
are few industries where dirt and 
dust preclude the use of indirect or 
semi-direct systems, which depend 
upon the reflecting power of the 
walls and ceilings. In offices, em- 
ployes’ rest rooms, conference rooms, 
lunchrooms and the like, these sys- 
tems may prove to be very desir- 
able. Some of the lighting equip- 
ment available for special applica- 
tions is shown in Fig. 4. 

When the lighting of the factory 
is under consideration, most of the 
attention is usually centered upon 

(Please turn to page 506) 
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Simple and 
Practical Tests for 
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QUALITY OF leather belt cannot be de- 
termined by its appearance alone, even 
by experienced men. To provide simple 
tests which would aid in determining 
the quality of belting, the accompanying 
Specifications were devised by the 
Bureau of Standards, in collaboration 
with The Leather Belting Exchange. In 
this article, Mr. Arny discusses the im- 
portant parts of these Specifications and 
describes easily-applied tests which will 
show the quality of the leather used in 
a belt. Also, the results which may be 
obtained in these tests are interpreted in 
terms of how they affect or determine 





Determining the Quality © 
of Leather Belts 


Whereby Operating Men Can Easily Ascertain 
Whether the Proper Quality of Leather Has Been 
Used for the Service Required . 


By LOUIS W. ARNY 


Secretary, The Leather Belting Exchange, 
Philadelphia, Pa. 


EATHER belting, like many other 
materials used in industrial 
work, cannot be judged by 

appearances alone. The purchaser 
is,buying ability to transmit power 
continuously and with a minimum of 
servicing. The appearance and feel 
of the belt, except to a man who is 
engaged in the manufacture of belt- 
ing, and even he can be deceived 
sometimes, indicate but little about 
the reliability of the belt in opera- 
tion. Because leather belting is a 
technical commodity which is sold 





commercially, the fact that it is tech- 
nical is altogether too often over- 
looked. In many cases neither buyer 
nor seller has any knowledge of its 
technical nature. Too often the 
buyer thinks “a belt is a belt” and 
buys from the lowest bidder. 

Ten years ago belting was almost 
purely a commercial product; today, 
it is highly technical. Much of this 
difference is due to the way belting 
manufacturers have used the work 
which has been done by the Research 
Laboratory under the direction of 
the Engineering Department at Cor- 
nell University, which has_ been 
maintained by The Leather Belting 





quality. 





Making adhesion tests on a strip 
of belting leather. 

This illustration shows a represen- 
tative of a large industrial organ- 
ization making acceptance tests in 
the laboratory of the Chicago Belt- 
ing Company. Here a strip of belt 
is placed over a fixed pulley with a 
56-lb. weight at one end and a 
special spring scale and lever at 
the other. The operator pulls down 
on the lever until the belt starts to 
slip, which raises the weight and 
is indicated by the hand on the dial 
of the scale turning backwards. 
The reading on the dial plus the 
weight of the scale minus 56 Ib. 
gives the adhesion on the pulley. 
The belt is 1%-in. wide so that the 
56 lb. represents a tension of 36 Ib. 
per in. of width, which represents 
standard operating practice. The 
Olsen testing machine at the right 
is used for making tensile strength 
tests. Industrial plants which do 
not have testing machines similar 
to this will find commercial testing 
laboratories in practically all cities 
of any size. 





Exchange. Here studies have been 
made on the performance of belts in 
motion, the methods of operation, the 
characteristics of the materials of 
which they are made, their manufac- 
ture, and their adaptation to their 
purpose. Engineering, chemistry, 
photography and microscopy have 
contributed toward the solution of 
the problems of belt transmission, 
and those belting manufacturers who 
have participated in this work and 
have studied the effects of stresses 
and strains and of tensions and slip- 
page, have been educated in the 
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The test 


is applied to 
show which part of the hide is 
used in making the belt. 


To make this test, a piece of single 
belt is bent over a form 2 in. in 


“piping” 


with the grain or hair 
side next to the form. If the belt 
wrinkles on the inside, as shown 
here, it can be assumed that the 
belt was made from leather taken 
from the lower part of the side. 
This part of the hide is used for 
making second- and_ third-grade 
belts, which give very good service 
in some types of applications. 
Leather taken from the lower part 
of the side is not, however, used 
by belting manufacturers for first- 
quality belts. Belting made from 
the lower part of the side not only 
has considerable stretch but a com- 
paratively small amount of elastic- 
ity which makes it unsatisfactory 
for severe conditions. Under many 
ordinary operating conditions belts 
do not get severe service and so 
these factors do not make any par- 
ticular Gifference. 


diameter, 





manufacture of belting as a technical 
unit in transmission, and are mak- 
ing belting today to serve a technical 
purpose. 

It has always been difficult for 
those who have only a casual knowl- 
edg of leather to detect inferior qual- 
ities of leather belting, or to recog- 
nize superior qualities. The leather 
belting market always has more than 
its share of inferior product; one 
reason for this is that, on casual in- 
spection, the inferior and the supe- 
rior belt look so much alike that rela- 
tively few can distinguish between 
them by appearance alone. Research 
work in leather belting has, however, 


shown a large difference between the, 


values of good and poor belting. 
Efforts to make possible a closer 
discrimination between qualities 
have been made through the estab- 
lishment of Standard Specifications 
for leather belting, by collaboration 





Here a belt is undergoing the run- 
ning-in test. 

A piece of belt is placed under ten- 
sion. the amount of which is indi- 
cated by the dials in the cables at 
the right. and driven to determine 
its straightness in running, and the 
temporary and permanent stretch 
from which the elasticity is com- 
puted. This illustration was also 
taken at the Chicago Belting Com- 
pany’s laboratory. 
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between The Leather Belting Ex- 
change and the United States Bureau 
of Standards at Washington. These 
Specifications are used by the vari- 
ous Bureaus and Departments of the 
Government in the purchase of 
leather belting. Extracts from these 
specifications are given on pages 482 
and 483. These Specifications go 
fully into all the details of quality, 
and where the material is properly 
inspected and tested, discrimination 
between the good and the bad is 
made with certainty. The applica- 
tion of a complete test, however, is 
difficult, except for those concerns 
which have testing laboratories; 
those not so equipped must often de- 
pend upon the judgment of persons 
not well informed about leather. In- 
dustrial men, however, can generally 
determine whether belts are made of 
the poorer grades of leather by using 
only a part of these tests, as will 
be explained later in this article. 
These Specifications are written 
from both a technical and a practical 
point of view and do not attempt to 
include requirements which cannot 
be determined directly from a study 
of the piece of leather belting. For 
example, former methods of specify- 
ing leather belting required that the 
belting should be made from “Packer 
No. 1 Steers” and that it should be 
cut not more than a certain distance 
from the backbone. Neither of these 
requisites can be determined from a 
study of the leather itself, and so 
were omitted in these Specifications. 
Also, many specifications prohibit 
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This sample of leather belt has 
passed the piping. test. 

As will be seen, this sample of 
single leather belt does not “pipe’”’ 
when bent over a form 2 in. in 
diameter. Heavier belts are tested 
by bending over a form of larger 
diameter. 





grub holes in the leather used in 
belting. The practical difficulty of 
obtaining a sufficient amount of 
leather without grub holes was rec- 
ognized and so a certain number of 
grub holes (Paragraph 2, in Specifi- 
cations) are permitted. However, no 
allowance is made in the required 
strength of the belt on account of 
these holes. The idea in mind 
throughout the preparation of these 
Specifications was to give qualities 
or characteristics which would indi- 
cate good belts, and could be easily 
applied with a reasonable degree of 
speed and accuracy. 

These Specifications require cer- 
tain qualities in leather and provide 
numerous tests for determining 
these qualities. All of these tests 
are necessary to classify fully the 
quality of the belt. In many cases, 
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The cracking tests also help to 
determine the quality of the belt. 


In making the cracking test, a sam- 
ple of belting is bent over a special 
form in much the same way as in 
making the piping test, but with 
the grain side out. If small cracks 
develop in the leather, the belt has 
not been properly curried. Curry- 
ing consists in working into the belt 
the proper amount of animal oil or 
grease to replace the natural oils 
and greases removed in the tanning 
of the leather and provide a lubri- 
cant for the fibers in the leather. 





however, definite inferiority is indi- 
cated upon the application of a few 
simple tests, without going very far 
into the Specifications. 

Belting leather, as everyone 
knows, is made from the hide of 
beef cattle, preferably the steer; this 
hide is a fibrous covering provided 
by nature for the protection of the 
animal. The structure and composi- 
tion of leather and the importance 
of these factors in leather belts are 
not so well understood. Hide is 
composed of an inner membrane, 
which lies next to the flesh, and an 
outer layer of finer fiber, in which 
the hair is embedded. The inner 


side of the leather is called the flesh 
side and the outside the grain side. 

Between this inner layer of mem- 
brane and the outer layer of fiber 
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Tensile strength of different 
parts of the steer hide. 


The drawing at the right shows 
the parts of a hide which are 
used for first and second quality 
belting. The drawing above 
shows how the tensile strength 
varies according to the location 
of the strip of leather in the 
original hide. Although belting 
made from leather down on the 
side of the hide is stronger, it is 
not elastic, and stretches. These 
sketches were made by R. C. 
Moore, Chief Engineer, Chas. A. 
Schieren Co., New York City. 
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are millions of little fibers which 
vary in length on different parts of 
the animal, but all are attached 
either to the inner membrane, or to 
the outer fiber, and to each other, 
thus forming a mat or felt of fibers, 
which in motion work on each other 
and possess great strength. Accom- 
panying illustrations show a highly- 
magnified cross-section of steer hide 
and of leather. In the process of 
tanning this fibrous material is 
changed into a strong and flexible 
substance which is not affected by 
the ordinary solvents of nature, such 
as air, water and so on, and is very 
resistant to the attacks of fungi and 
bacteria; hence leather is probably 
one of the most durable materials 
we have. 

Over the backbone of the animal 
the fibers are shorter, denser, and of 
slightly less tensile strength and less 
stretch. These fibers change in their 
nature farther down the side of the 














































































animal from the backbone; about 
half-way down the fibers are longer, 
but not so dense, and stronger. 
Farther toward the belly of the ani- 
mal the fibers are still longer, with 
a higher tensile strength, but with 
more stretch and less elasticity. It 
is desirable, therefore, that belts 
should be made of the upper half of 
the side of the animal. This part 
constitutes, roughly, according to 
the size of the animal, a strip equiv- 
alent to about 15 in. wide on each 
side of the backbone. In the exam- 
ination of belting, the question 
therefore becomes _ important 
whether the belt is of first quality 
and is made of that portion above a 
line drawn 15 in. from the backbone, 
or whether it is made of that portion 
lying further down on the side and 
nearer the belly. The diagram of a 
hide shown above indicates the por- 
tions of the hide used in making 
first and second grade belts. 

The part of the hide from which 
the belt was made can be determined 
with a reasonable degree of accuracy 
by the “piping” tests, which are pro- 
vided in Paragraph 81 of the Specifi- 
cations. This test consists of bend- 
ing a piece of the leather around a 
form of a prescribed diameter with 
the grain or hair side on the inside 
of the bend. This test is based on 
the fact that the leather in the lower 





Making the test for piping on a 
side of leather before it is used 
for belting. 


This shows a side of leather after 
the part which is not used in mak- 
ing belts is trimmed off and the 
leather stretched. <A piece about 30 
in. wide inthe center of this, ex- 
tending about 15 in. on each side 
of the backbone, is used for making 
first-quality belts. The strips below 
that section are used for second- 
and third-quality belting, respect- 
ively. Courtesy the Chicago Belt- 
ing Company. 
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half of the hide with its longer and 
looser fibers is softer and spongier 
than the upper part, and that the 
grain surface of the leather is not 
so firmly attached to the inner fiber. 
When bent over this form, belt from 
the lower part of the hide will 
usually develop wrinkles or “pipes” 
in the grain on the inside of the 
bend, as shown in an accompanying 
illustration. 


INDUSTRIAL ENGINEER 


It is possible to produce pipes in 
almost any piece of leather by bend- 
ing it often and close enough, and 
applying sufficient force. To make 
the test perfectly fair the Specifica- 
tions provide that a single leather 
belt shall not show pipes, or piping, 
when bent over a form 2 in. in diam- 
eter; a double belt up to 17/64 in. 
thick when bent over a form 4 in. in 
diameter; and a double belt 19/64 
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in. thick or over when bent over a 
form 6 in. in diameter. 

Practically all leather stock from 
the lower part of the side will show 
piping under this test even when it 
has been rolled hard to prevent it 
showing; hence, it is not desirable 
for severe.belting service because it 
does not offer a firm pulley surface. 
Occasionally, also, pieces from the 
upper part of the hide will show pip- 














Specifications for Testing Leather Belting to 


Determine Quality 








I. Material Covered 


(1) These specifications are for 
use as the basis of purchase for 
miscellaneous sizes, single and 
double ply, of first quality vegetable 
tanned (so-called oak tanned), 
leather belting for general use; 
also waterproof-dressed and water- 
proof leather belting. 


II. Standard Specifications 


A. Quality of the Leather 

(2) All belting leather shall be 
made from green salted hides, and 
be free from brands, soft or spongy 
spots, and open grub holes, except- 
ing that when made into belting, 
30 per cent of the strips in any 
belt, or roll of belting, may con- 
tain a maximum of three open 
grub holes in each of such strips. 

(3) The hides shall be tanned 
with oak bark, or a combination of 
vegetable tanning materials. 

(4) Stuffing—Animal oils and 
greases shall be used for stuffing 
the leather, or a mixture of these 
and mineral oils in such propor- 
tion as will provide maximum 
strength and pliability. 

(5) Adulteration—The use of 
Epsom salts, glucose, barium chlo- 
ride, or other materials for weight- 
ing the leather, is prohibited. The 
presence of a greater amount of 
stuffing content than hereinafter 
specified shall be considered as 
adulteration. 

(6) Stretching—All leather after 
stuffing shall be thoroughly 
stretched while still damp, and left 
under tension until dry. All belt 
pieces shall have the stretcher 
marks cut off. 

(7) Finish—The grain or hair 
side shall be finished smooth, and 
the leather shall be thoroughly 
fleshed. : 

(8) Cutting—All strips shall be 
cut from the center portion of the 
hide, at such distance from the 
backbone as to include only firm 
stock, and to exclude second qual- 
ity leather, and at ‘such distance 
from the root of the tail as will 
exclude all shoulder stock, provided 
that the length of the strips shall 
be as hereinafter specified. 

B. Construction of the Belting 

(9) Length—No sectional strip 
shall be more than 54 in. in length, 
including the lap. The minimum 











The Bureau of Standards of the De- 
partment of Commerce, in collabora 
tion with The Leather Belting Ex- 
change, an association of leather belt 
manufacturers, devised the following 
specifications which are used in test- 
ing leather belting purchased by the 
Departments of the Government. 








length of any strip shall be 36 in. 
including the lap, excepting that in 
double belts one-eighth of the total 
number of pieces may be between 
20 in. and 36 in., provided that 
these short pieces shall not occur 
consecutively. The minimum length 
shall not apply to the end pieces of 
rolls or cut lengths. 

(10) Joining—In single belting 
the strips shall be joined shoulder 
end to shoulder end, and butt end 
to butt end. In double belting the 
pieces shall be joined shoulder end 
to butt end. 

(11) Selection—In all single 
belts 8 in. and over in width, back- 
bone center strips shall be used. 
The backbone mark must appear 
running lengthwise age oes, 
in the center of each strip. In 
double belts from 8 in. up to 10 in. 
in width, backbone center strips 
shall be used in one ply and the 
backbone mark shall appear run- 
ning lengthwise approximately in 
the center of each strip. The other 
ply shall be cut from the location 
prescribed for first quality stock. 
In all double belts 10 in. and‘over 
in width, both plies shall be made 
from backbone center strips, and 
the backbone mark shall appear 
running lengthwise approximately 
in the center of each strip. The 
same quality of leather shall be 
used in both plies of all double 
belting. 

(12) Length—The length of laps 
shall be within the following 
limits: 








Table I. Length of Laps in Inches 


LENGTH OF LAPS 














THICKNESS BE.LTs, BELTs, 6 IN. 
PLiy—IN INCHES UNDER6IN. AND OVER 
Single— 
Under 10/64 21% to 6 $- to 8 
10/64 and over 8 to8 3% to 10 
Double—  _ 
Up to 17/64 2%to38% 3 to 4 
19/64 and over 3 to4 8 to 5 








(18) Location—The minimum 
distance between any two laps in 
the separate plies of double belting 
shall be 8 in. 

(14) Point of Lap—The point of 
all laps shall be at right angles 
to the edge of the belt. 

(15) Direction—All laps shall 
run in the same direction. 

(16) The laps of both single and 
double belts, and the plies of dou- 
ble belts, shall be thoroughly ce- 
mented together. When pulled 
apart the cemented surface shall 
not appear glazed or shiny. 

Width 

(17) Standard Widths—The 
standard widths of belt shall be 
from % in. to 72 in., increasing 
by % in. up to 3 in.; % in. to 6 
in.; 1 in. up to 10 in., and 2 in. 
above 10 in. 

(18) The maximum variation 
from the nominal width shall be 
in accordance with the following: 








Tolerance from Nominal 


Width 


WIDTH OF BELTING TOLERANCE 


Table II. 











MBE ST coecscescrene Not less than nominal 
2 to 24 in. inclusive..One per cent 
Above 24 in............... % of 1 per cent 








Thickness 
(19) The thickness for the dif- 
ferent grades of belting shall be 
in accordance with the following: 








Table III. Thickness of Belts 








AVERAGE THICKNESS IN INCHES 








GRADE SINGLE PLY DOouBLE PLY 
SS ee 8/64 up to 10/64 15/64 to 17/64 
Medium ....10/64.up to 12/64 19/64 to 21/64 
Heavy ......... 12/64 up to 14/64 23/64 to 25/64 








The average thickness shall be 
determined by measuring the thick- 
ness of 15 to 20 plies of the belt 
when rolled, and dividing this value 
by the number of plies measured. 

(20) Uniformity—No point in 
either single or double belt shall 
be more than 2/64 in. thicker, nor 
more than 2/64 in. thinner than 
the average thickness. 

(21) Leveling and filling—The 
excessive use of shims and filler 
strips and excessive splitting or 
leveling is prohibited. _ 

(Continued on the opposite page) 
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ing under this test. However, re- 
gardless of the part of the hide from 
which the piece is taken, the pres- 
ence of piping indicates a looser 
fiber than is required for the best 
leather belting, and in most cases 
indicates that the leather was taken 
from the lower part of the side. 

It is not possible to determine 
much about the quality of the leather 
by its feel, because the makers of 
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inferior commercial grades of belt- 
ing have learned the trick of rolling 
and “jacking” (rubbing in one direc- 
tion with a_ glass head) their 
leather, and filling it with materials, 
such as Epsom salts, glucose, barium 
chloride, and others, to solidify it, 
that make the “feel” very deceptive. 
The piping test, if properly applied, 
will show the real quality of belting. 

Still another test is applied by 
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bending the leather over a similar 
form, with the grain side outside, to 
detect cracking of the grain, as dis- 
cussed in Paragraph. 30 of the ac- 
companying Specifications.. If this 
test shows that the leather cracks, 
that is, if it develops a series of 
minute cracks running across the 
width of the belt, the material either 
has not been properly tanned, or has 
not been properly curried, and is not 














Specifications for Testing Leather Belting to Determine Quality 


(Continued from the preceding page) 








(22) All belting shall be stamped 
on the grain side with the maker’s 
name and brand; and a stamp in- 
dicating the direction in which the 
belt is to run. Each stamp shall 
be repeated every 10 ft. through- 
out the entire length of the roll 
of belting. 

(23) Waterproof-dressed belting 
—This type of belting shall con- 
form to all the requirements of 
this specification. In addition it 
shall be treated with a waterproof 
dressing. 

(24) Waterproof belting—This 

- type of belting shall conform to 
all the requirements of this speci- 
fication. In addition, it shall be 
treated with a waterproof. dress- 
ing. The laps and plies shall be 
cemented with a waterproof ce- 
ment. 


III. Technical Tests 


A. Physical Tests 

(25) Leather—All leather shall 
have a minimum tensile strength of 
3,000 lb. per sq. in. of cross sec- 
tion, an average tensile strength 
for single belts of 3,750 lb. per sq. 
in., and for double belts, of 3,500 
lb. per sq. in. The average shall 
be determined with five test speci- 
mens selected at random from dif- 
ferent parts of the sample being 
examined. 
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Test specimens of the size and 
shape as shown above shall be cut 
with a metal die. The edges of 
the test specimen shall be cut. per- 
pendicularly. The minimum thick- 
ness inside the gage marks shall 
be used in determining the area 
of the cross section of the test 
specimen. 

(26) Laps and plies—The laps 
of both single and double belting 
shall not open when subjected to 
a tensile stress of 2,500 lb. per 
sq. in. The opening of the laps 
shall be determined by-testing two 
snecimens cut across the point of 
the lap wise of the sample. 
For double belting the test shall 
be made on the single ply. 


(27)° The average elongation at 
a tensile stress of 2,500 lb. per sq. 
in. shall not exceed 15 per cent. 
The average shall be determined 
with the same five test specimens 
used for determining the tensile 
strength. 

To determine the amount of elon- 
gation, parallel gage marks 2 in. 
apart shall be placed upon the re- 
stricted portion of the test speci- 
mens. The distance between the 
gage marks shall be measured with 
a pair of spring dividers, at a ten- 
sile stress of 2,500 lb. per sq. in. 
The amount of stretch shall then 
be determined by measuring the 
opening of the dividers on a scale. 

This test will be made on each 
lot of 2,000 ft., or fraction thereof. 

(28) The following stretch test 
shall be made on the finished belt- 
ing up to, and including, 6 in. in 
width. Any section of a roll or 
belt shall be selected (which shall 
not be cut out) on which gage 
marks shall be placed 10 ft. apart. 
Suitable clamps shall be attached 
on the marks so that the distance 
between the clamps shall be 10 ft. 
The section shall then be suspend- 
ed in a vertical position from one 
of the clamps. Sufficient weight, 
including the weight of the clamp, 
shall be attached to the lower 
clamp to produce a tensile stress 
of 750 lb. per sq. in. of the aver- 
age cross section of the section be- 
ing tested. The section after be- 
ing subjected to this tension for 
15 min. shall show a length be- 
tween gage marks not to exceed 
10 ft. 7.2 in. or 6 per cent stretch. 

(29) Measure of Elasticity—The 
clamps shall then be removed, and 
the section allowed to lie loosely 
on the floor for 17 hr., after which 
time the length between the gage 
marks shall not exceed 10 ft. 1.6 
in. or 1% per cent of stretch. 

(30) The leather shall not crack 
on the grain side, and the laps 
shall not open at the points, when 
the belting is bent through angles 








Table IV. Forms for Cracking Test 








DIAMETER 


THICKNESS, IN. Form, IN. 


Under 10/64 (Average) 1 


BELT 





Single.......... 10/64 and over : 1% 
Up to 17/64 8 
Double........ 19/64 and over 4 








of 180 deg. grain side out, over 
forms as specified, Table IV, for 
the different grades and_ thick- 
nesses. 

(31) The leather shall not show 
wrinkles on the grain side (com- 
monly called “piping,” and _ indi- 
cating looseness of fiber found in 
“side-stock,” or second quality belt- 
ing), when bent through angle of 
180 deg. with -grain side in, over 
forms as specified below for the 
different grades and thicknesses. 








Table V. Forms for Piping Test 











DIAMETER 

BELT THICKNESS, IN. Form, IN. 
Siig a All 2 
ba a 2 | ane Up to 17/64 4 


19/64 and over 6 








Water Absorption Test 

(32) A sample-of waterproof- 
dressed, or waterproof velting, 12 
in. long, shall be weighed, and then 
immersed in water, at room tem- 
perature for 5 hr. When removed 
from the water, the sample shall 
be wiped and again weighed. The 
percentage of water absorbed shall 
not exceed 8 per cent. This test 
shall be made on every lot of 2,000 
ft., or fraction thereof. 

Testing of Waterproof Cement 

‘(33) The sample of waterproof 
belting tested for water absorp- 
tion shall be again immersed in 
water, until the total period of im- 
mersion is 24 hr. The sample, 
after removal, shall be allowed to 
dry under room conditions for 24 
hr. The laps and plies shall not 
open when the sample is_ bent 
around the proper form, as speci- 
fied in Paragraph 30. 


NoTE: The remaining para- 
graphs of the Specifications cover 
the chemical tests of leather and 
the results which are required. 
The facilities of a chemical lab- 
oratory are needed to make these 
tests but they are not too difficult 
to be carried out by any industrial 
chemist. Industrial men who have 
the necessary facilities and desire 
further information on these chem- 
ical tests may obtain a complete 
set of. Specifications by addressing 
Louis W. Arny, Secretary, The 
Leather. Belting Exchange, 417 
Forrest Bldg., Philadelphia, Pa. 
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The natural grain of the leather 
and the fibrous cushions which grip 
the pulley. 

This piece of belt surface has not 


been worked so heavily as has the 
leather in the accompanying illus- 


tration at the right. It is possible 
by working or jacking, which is a 
process of polishing by rubbing in 
one direction with a glass-headed 
tool, to put a high finish, even on a 
low grade of leather, so that ap- 
pearance is very deceptive in judg- 
ing the quality of leather. How- 
ever, a belt which has been worked 
or jacked heavily, does not transmit 
as much power as does leather 
which is left more nearly in the 
natural condition. 





suitable for serviceable belts. Curry- 
ing is the process of working animal 
oils or greases into the leather to 
replace the natural oils or greases 
which are removed during the tan- 
ning process. This makes the leather 
pliable and lubricates the fibers as 
they move on each other when the 
belt is bent and straightened as it 
passes over the pulleys. 

The next important test is the 
tensile strength test, although it is 
important only in connection with 
other tests, since the poorest part of 
the hide shows the greatest tensile 
strength. Hides’ vary so much in 
substance and strength in their dif- 
ferent parts, that it is not possible 
to test but one piece of belting and 
to consider the result as the tensile 
strength of the entire belt. The 
specifications (Paragraph 25) meet 
this condition by providing that the 
test shall be made on five test speci- 
mens, selected at random from dif- 
ferent parts of the sample being 
examined, and that these shall aver- 
age 3,750 lb. per sq. in. of cross-sec- 





A highly magnified cross-section of 
leather belt. 

The top of this illustration shows 
the grain or hair side of the 
leather. The openings, from which 
the hair has been removed, provide 
a rough, vacuum-cup surface which 
helps the belt to grip the pulley. 
When the belt is “jacked” to give 
it a high finish, this surface is 
smoothed down and as a result does 
not transmit as much power as 
when less highly finished. 
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tion, and that the minimum shall be 
not less than 3,000 lb. This is an 
assurance against bad tanning, and 
will expose any leather that is burnt 
by any of the tanning processes. Of 
course, 3,750 lb. per sq. in. is a rela- 
tively low tensile strength for this 
material for most of it will go to 
between 5,000 and 6,000 Ib., but it is 
quite sufficient to determine that the 
leather is not inferior. Further- 
more, it is about ten times as much 
stress as the belt ever will be re- 
quired to withstand in actual serv- 





Cross section of the hide of a steer 
before it is made into leather. 


Although the skin is made up of 
many parts, it is readily divided 
into two distinct layers, the epider- 
mis and the corium, which are both 
distinct in their functions and dif- 
terent in their structure. The epi- 
dermis B forms a thin outer layer 
of the skin. The hair A extends 
deep into the corium fF and ends in 
hair bulbs D. The muscles G con- 
tract and raise the hair perpendicu- 
larly under the influence of fear or 
cold. A is the duct to the sweat 
gland E. C are glands which lubri- 
cate the hair. The corium F is 
made up of cells and fibrous mate- 
rial which give the skin, and also 
the leather, strength. This illus-’ 
tration and the information on the 
structure of cowhide are abstracted 
from “The Manufacture of Leather” 
by Hugh Garner Bennett, which is 
published by Constable & Co., Ltd., 
London, Eng., and distributed in the 
United States by D. Van Nostrand 
Co., New York City. 





ice; thus, it seems to be quite suf- 
ficient. 

The stretch or elongation test 
(Paragraphs 27, 28 and 29) should 
be applied with the tensile strength 
test, by placing parallel gage marks 





Vol.83, No.10 





This illustration, which is magni- 
fied several times, shows how the 
grain of the leather is smoothed 
down after a violent rolling or 
jacking. 





2 in. apart on the test specimen, 
stopping the machine when it has 
reached 2,500 lb. per sq. in., and 
measuring the elongation, which 


-must not exceed 15 per cent. This is 


quite liberal to the belt for most of 
the better belts will not elongate to 
this extent. A high tensile strength, 
when accompanied by an excessive 
stretch and small elasticity, also in- 
dicates that the leather stock was 
taken from the lower part of the 
side, while a lower tensile strength 
accompanied by not over 15 per cent 
stretch, and better elasticity, indi- 
cates center stock. These tests will 
determine the part of the hide from 
which the belt has been made. 

The chemical tests provided in 
these Specifications are very inter- 
esting, and where very accurate re- 
sults are desired they are necessary. 
However, the tests already enume- 
rated will demonstrate whether a 
leather belt is cut from the upper or 
lower half of the side, and whether 
it may be depended upon for good 
service in the plant. If it is found 
to be markedly defective under the 
chemical tests, deficiencies most 


(Please turn to page 506) 
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N THE article that appeared in 
| the September issue some prac- 

tical pointers were given on 
winding direct-current armatures. 
In that article methods were out- 
lined for taking data and marking 
the armatures to prevent errors in 
rewinding and in connecting leads to 
the commutator. At the end of the 
article. reference was made to those 
cases where a half-idle bar is used 
and to the method of bringing out 
coil-leads and connecting them to the 
commutator. 

Another method of dealing with 
windings using an extra bar and coil 
is taken up in what follows. This 
method as applied to a particular 
winding is shown in Fig. 1, in which 
a 24-bar and a 24-slot, 4-pole wind- 
ing is illustrated to bring out the 
principle involved. The extra coil is 
used to jump two bars together so 
that they form one large bar. This 
method uses all the coils and bars 
and each bar has the regular num- 
ber of leads attached to it; that is, 
one top and one bottom lead. In 
Fig. 1 the coil marked Jumper 
Coil A, has the top lead connected 
to bar 24 from the top of slot 24, 
this being the standard top lead 
throw. The bottom lead of this coil 
is brought around to the adjacent 
bar to the right of its top lead like 
in a lap winding or to bar 1. A study 
of Fig. 1 will show that the bottom 
lead of this same coil from slot 6 
bends in towards the center of the 
coil and connects to bar 1. Thus 
bars 24 and 1 are bridged together. 

Then starting with coil B, we can 
lay off the standard lead pitch, which 
in this case is 12 or 1l-and-13. The 
top lead of coil B connects to bar 1 


and the bottom lead to bar 13. The 
top lead of coil C in the top of 
slot 13 also connects to bar 18. The 
bottom lead of coil C should connect 
to a bar that is l-and-13 from the 
lead pitch. By counting bars 24 and 
1 as one bar, this brings the bottom 
lead to bar 2 and completes the 
series, forming a progressive wind- 
ing. To check this winding, start at 
bar 23, top lead, and go through 
slot 23 to bar 12, to top slot 12, to 
bar 24 through coil A to bar 1, then 
to coil B, to bar 18, to coil C and 
bar 2, etc. This method can be used 
when there is one bar and a single 
coil too many. 

When starting a winding with this 
type of coil, put the first coil in and 
lay off its top lead pitch. Then bring 
the bottom lead around to the adja- 
cent bar and mark these two bars so 
that they can be found again. The 
next coil put in has the bottom lead 
laid off according to the standard 
throw, and the rest of the bottom 
leads will be standard until the bar 
that has the bottom lead of coil A is 
reached. Then from there on the 
bottom lead throws will have to be 
increased one bar, as shown in 
Fig. 1, or the number of long, bottom 
lead throws will be one less than the 
lead pitch expressed in bars. In this 
case it is, 12—1 or 11 slots. 

Next, the rules for locating bar D, 
in Fig. 5, page 284 of the June issue, 
will be given. This locates the bottom 
lead throw when the bottom slot, in- 
stead of the center line of the coil, 
is used to line out from. First we 
consider the case where the center 
line of slot A falls on the mica. This 
is shown in Figs. 5IJI and 51V, June 
issue, page 284. The number of 
bar'D (with bar C taken as No. 1) 
will be [(C P+R)—(BXT--S) ]--2; 
where CP equals the lead pitch in 
bars, R equals one-half the number 
of coils per cell, B equals the total 
number of bars, 7 equals the coil 
pitch in slots and S equals the total 
number of slots. When the line falls 
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IN THIS ARTICLE a method 
is described for connecting 
coils to the commutator bars 
by expressing the top and 
bottom lead throws in num- 


ber of bars. For any brush 
position, first locate the near- 
est polepiece and the brush. 
As shown in Fig. 2, lay this 
angle off on paper. Then 
with the polepiece center- 
line as a base, lay off the 
coil pitch angle, B, so that 
angles A, and A, are equal. 
Next, subtract the angle A, 
from the angle between the 
center line of the pole and 
the center line of the brush 
and divide the remaining 
angle by the bar angle. This 
will give one lead throw. 
This is the basis of a very 
simple and accurate method 
that can be used in almost all 
cases, when it is thoroughly 
understood. The details given 
in this article explain how 
the method is applied. 




















on a bar add \% to the result ob- 
tained from this formula. 

For example, assume a winding 
with 35 slots, 189 bars, coil pitch 
l-and-10, or 9, lead pitch 1-and-71, 
or 70. Then RF equals 4~2, or 2, 
C P equals 70, B equals 139, T equals 
9, and S equals 35. From the formula, 
then, bar D equals [(70+2)— 
(1399-35) ]+2, or (72—35.74) — 
218.13 or bar No. 18. When the 
answer in either case results in a 
fraction, use the nearest whole 
number. 

Take the case of Fig. 5V (June 
issue, page 284) for 25 slots, 125 
bars, coil pitch l-and-7, or 6, lead 
pitch 1-and-64 or 68. Then R equals 
52, or 2% and D equals 0.5+ 
[ (63 + 2.5) — (1256 ~ 25) ] + 2, 
equals 0.5-+ (35.5—30) ~—2, equals 
0.5+17.75, or 18.25 or D should be 
taken equal to 18. 

A more accurate method of locat- 
ing the lead throw will be described 
next. By this method, the leads can 
also be located in proper relation to 
any brush position. Fig. 2 shows 
the principle. This method uses the 
center line of the coil as the base 
on which the top and bottom lead 
throws are laid off. In Fig. 2 the 
section of the coil marked A repre- 
sents the top leads, B the top half 
of the coil, C the bottom half of the 
coil, and D the bottom leads. Note 
that the center coil is used for cases 
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having an odd number of coils per 
cell. When an even number of coils 
per cell occurs, the single coil in the 
right-hand side of the slot should be 
used for a left-hand coil. For right- 
hand coils use the single coil to the 
left of the slot. In Fig. 2 the angle 
F equals the lead pitch in mechan- 
ical degrees, and is equal to (860 
lead pitch in bars) divided by the 
total number of bars. Angle B is 
the coil pitch angle and is equal to 
(360 coil pitch in slots) divided by 
the total number of slots. Angle C, 
equals the bottom lead throw angle 
and angle C, equals the top lead 
throw angle. In most cases the top 
and bottom lead throw angles are 
equal. Angles A, and A, are one- 
half the coil pitch angle B. Then to 
find the lead throw we must know 
the number of slots, number of bars, 
coil pitch and lead pitch. 

For example, assume a six-pole 
machine, with 100 slots, 200 bars, 
progressive wave winding, coil pitch 
l-and-16, or 15 slots, lead pitch 
l-and-68 or 67 bars. Then angle B 
equals (36015)—100—54 deg., and 
angle F equals (36067) ~—200— 
120.6 deg. and F—B equals 120.6—54 
equals 66.6 deg. Then angles C, and 
C, equal 66.62 or 33.3 deg. To find 
the number of bars in each angle, 
first find the angle between each bar, 
which is equal to 360 divided by the 
total number of bars, or in this case 
360—200—1.8 deg. Then the num- 
ber of bars in angle C, equals 33.3— 
1.8=—1814 bars. This would indicate 
that the center line of the bottom 
slot 1 is on the center line of the 
mica between bars 19 and 20 for 1+ 
18144—19'% or half way between 19 
and 20. 

Tke reason for the above is ex- 
plained by Fig. 3. In this case the 


base line is also the center line of 
bar 1: then with an angle of 1.8 deg. 
between bars, the beginning of bar 1 
is 0.9 deg. below the bar center line 
as shown. Then if angle C, is equiv- 
alent to 18% bars, we count these 
from the center of bar 1 to the cen- 
ter of bar 19, as shown by the fig- 





Fig. 1—This diagram for a four- 
pole progressive winding with 24 
slots and bars, shows how coil A 
is used as a jumper. 
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Fig. 2—In this diagram a method 
is shown for locating the lead 
throw of a coil in the proper rela- 
tion to any brush position. 





ures on the bars reading from left 
to right, or 18 full bar angles. The 
half-bar angle will bring the count 
to the mica between bars 19 and 20 
as shown. Thus we know that the 
center line of slot 1 falls on the mica 
between bars 19 and 20. This would 
be sufficient information, but we can 
check the other angles to determine 
whether the top or bottom lead 
throws are equal. If the top throw 
is long, the extra throw in bars, if 
more than one bar, and an even num- 
ber, should be divided in half and 
the one half added to the bottom 
lead throw. If the extra throw in 
bars is an odd number, add one bar 
more than half to the bottom lead 
throw. That is, for three bars 
longer top throw add two bars to 
bottom lead throw. By checking the 
example, angle B equals 54 deg. or 
54~1.8=30 bars. Counting from 
the end of the C, angle, 30 plus 19 
brings the center line of the top 
slot, 16, on the mica between bars 
49 and 50, as shown in Fig. 3. This 











used as jumper 





4Pole-24 slots and bars; progressive winding; 
coil pitch land 7; lead pitch land 13; coil A is 
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is due to the fact that we count from 
mica to mica, from the end of angle 
C;. Next, angle C: equals C:, 33.3 
deg., or 18% bars. Then 49 plus 
1814 equals 671% or the center line 
of bar 68. The 18 full bars would 
bring the count to the mica between 
bars 67 and 68, but the half bar 
angle throw (the angle to the center 
line of bar 68) shows that the top 
and bottom lead throws are equal. 

By this method the top and bottom 
lead throws can be found and ex- 
pressed in bars. For any brush posi- 
tion, first locate the nearest polepiece 
and the brush. Lay this angle off 
on paper, as shown in Fig. 2. Then 
with the polepiece center line as a 
base, lay off the coil pitch, angle B, 
so that angles A, and A, are equal. 
Next, subtract angle A, from the 
angle between the center line of the 
pole and the center line of the brush 
and divide the remaining angle by 
the bar angle. This will give the one 
lead throw, or angle A, plus C,. Then 
C, equals F—C, plus B,. A little 
practice with this method will soon 
convince anyone that it is simple and 
accurate and applicable to all cases. 

The following will describe a 
method of taking rewinding data 
from an armature that has been so 
badly roasted that the winding is 
full of shorts. In this case a test 
lamp will light regardless of whether 
the circuit is opened or not, as was 
explained in another article, by cut- 
ting off the two top leads on either 
side of the data coil lead. This 
method can also be taught to un- 
skilled help, or beginners when they 
are employed to strip armatures. 
This method will enable this type of 
help to take and record the data and 
an experienced winder can check it 
in five minutes and catch any mis- 
takes before all traces of the original 
data are lost. 
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Fig. 3—This is a quick and con- 
venient method for finding the top 
and bottom lead throws and ex- 
pressing them in number of 
commutator bars. 





This is purely a_ mechanical 
method. The core and end bands 
are removed; likewise any string or 
tape bands at the back of the com- 
mutator are also removed and all 
wedges are knocked out. Then se- 
lect any one coil, and mark with two 
cross marks, the teeth on either side 
of the slot that contains the top half 
of the coil selected. Next, trace out 
the top leads to the commutator and 
mark the bars according to the in- 
structions given for Fig. 5, June 
issue, page 284. Then if left-hand 
coils are used, cut off all the top 
leads back of the commutator with a 
chisel, or if they are strap copper, 
unsolder them and lift all top leads 
for a distance a little more than 





Fig. 4—Here the data coil is 
shown marked with chalk, from 
which the winding information can 
be secured as explained in this 
article. 








half-way around, starting with the 
leads to the right of the data coil 
leads and proceeding in a clockwise 
direction. For right-hand coils, take 
the leads to the left and proceed in 
a counter-clockwise direction. Lift 
all these top leads and remove any 
tape bands on the front ends or be- 
tween top and bottom leads. When 
cutting off the top leads be careful 
that the bottom leads are not cut off 
also, as they are needed to check the 
lead pitch. Next, count off from the 
top coil slot a number of slots equal 
to one-half the total number of slots 
for four poles, one-third for six 
poles, one-fourth for eight poles, etc., 
and in a direction that is towards 
the bottom coil half; that is, clock- 
wise for left-hand coils and counter- 
clockwise for right-hand coils. Then 
lift this top coil half just found, and 
lift all top coils back towards the 
marked coil. When the throw coils 
have been lifted, start pulling the 
complete coil out. Proceed in this 
manner until the data coil is 
reached, which should not be dis- 
turbed. : Then if the coils have been 
pulled out and the bottom leads cut 
off each coil, the complete data coil 
will be exposed to view as shown in 
Fig. 4. ; 

It is then quite an easy matter to 
count the lead pitch and coil pitch, 
line out from the center of the coil 
or bottom slot with a piece of string 
or straight edge, and count off the 
bottom lead throw. The bottom slot 
can also be marked, as well as the 
bars to which the leads connect. The 
winding should be checked for any 
special features, such as dead coils, 
half-idle bars and so on. Also check 
the lead pitch for progressive wind- 
ing. Then the armature can be 
pulled down and cleaned. 
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PERATING men gen- 

erally have but small, 
detailed conception of what 
their plant will be like a 
few years hence. They do 
know, however, or at least 
have confidence, that the plant will be larger. This 
means more machines to each group, and perhaps more 
floor space, all of which are indicative of growth and 
increased demands for power service. 

Although it is not always possible definitely to know 
future plans, it is generally not difficult to make some 
allowance for growth. One plant, for example, when 
laying out its group drives, designs an installation 
complete on the basis of a capacity of 25 per cent or 
more above all machines that are to go in at the time 
the shaft is erected. It is much cheaper to provide this 
extra capacity at the time an installation is first made, 
rather than later on, because in many cases the price 
of the hangers is the same, the cost of installation would 
be practically no different, and the only additional cost 
would be due to the increased size of lineshaft and bear- 
ings installed. 

If such a plan were followed more generally, there 
would be less complaint of overloaded drives and the 
maintenance problems which they present. 


Keep Tomorrow in 
Mind When You 
Plan for Today 
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NDUSTRIAL plant ex- 

ecutives may well de- 
vote part, or even all, of 
Fire Prevention Week, 
October 4-10, to careful 
consideration of one of 
industry’s ever-present and potentially most serious 
dangers—fire. Failure of, and mishaps to, equipment 
are costly enough in loss of production, disruption of 
schedules and damage to property, but there is almost 
no limit to the damage that fire may do. Frequently it 





Could You Afford 
to Have a Fire 
in Your Plant? 











does not stop short of the complete destruction of the 
plant and its contents. 

Despite the efforts that have been made, through 
educational programs and otherwise, to reduce the 
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number and extent of fires, the total fire loss in this 
country last year amounted to $549,910,659, the great- 
est in our history. Roughly, it amounted to a little 
more than a million and a half dollars a day, or over 
a thousand dollars a minute. In the fires that caused 
these huge losses, nearly 15,000 persons lost their lives 
and more than that number of persons were injured 
more or less seriously. 

It is estimated that 87 per cent of all fires are pre- 
ventable and are caused by carelessness or ignorance, 
or both. If those whose carelessness or ignorance are 
responsible for fires could be made to bear the resultant 
losses, it is safe to say that there would be a decided 
reduction in the number of fires. As it is, every one 
of us helps to pay the annual fire loss. The fire insur- 
ance companies reimburse those whose property is dam- 
aged or destroyed, but the money thus paid out is all 
collected in the insurance premiums. Manufacturers 
then add these premiums to the cost of their products. 
Thus, the food we eat, the books we read, and the equip- 
ment we operate all have in their cost a part of our 
national fire loss. That is how the price of ignorance 
and carelessness is paid by innocent and guilty alike. 

Careful inspection of your plant equipment and 
processes for the purpose of eliminating every possible 
fire hazard, and adequate fire-fighting equipment oper- 
ated by trained men, will do much to enable you to keep 
that useful servant—fire—in its proper place. The 
chances are that failure to take every reasonable pre- 
caution against fire will some day exact a heart-break- 
ing toll. 


_—_——@—__—_. 





N A recent lecture in 
which the speaker dealt 
with some of the things 
that go on behind the 
screen of man’s visible ac- 


Are We Sometimes 
Good Liars 
and Actors? 











tions, he pointed out that 
most of us can be accused of being liars and actors, 
based upon the things we do. For instance, he pointed 
out that when we select an automobile there is a ten- 
dency to buy the large and flashy car; when we buy 
clothes for our family and ourselves we tend toward 
the purchase of things that make us look prosperous 
instead of comfortable; and when we display these out- 
ward evidences of prosperity and success it is in many 
cases under circumstances that will make us look good 
in Dunn’s and Bradstreet’s or to some individual or 
group with whom we desire a good standing socially 
or in a business way. And after all, there is more 
truth than poetry in these comments. 

This kind of psychology also finds its way into our 
business and professional life and if you look around 
you among the engineers and plant men you know who 
are clothed with authority and make decisions on the 
purchase of equipment, you will find plenty of cases 
where the use of good reliable equipment is passed up 
far some automatic thing-a-bob which is claimed to do 
this or that—and sometimes does. When being shown 
through such a plant, how many times can you remem- 
ber that your attention has been called to these fancy 
frills of engineering, as compared to the cases where 
your attention has been called to some worn and bat- 
tered piece of equipment that has stood the test of 
abuse and years of use and paid a wonderful return 
on the investment? 
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Roll these thoughts over in your own mind and judge 
for yourself whether you are a good liar and a good 
actor when it comes to the exercise of your engineer- 
ing judgment and ability, and can prove your answer 
to those who expect you to tell the truth and live and 
act by it, by a thorough investigation of your operat- 
ing results. 

a ae 





NLY too often is the 

value of portable, 
power-driven tools over- 
looked in maintenance 
work. Because only a few 
holes have to be drilled, a 
small piece sawed out of a floor, or a little cut taken off 
a casting, hand methods using a star drill, an “old 
man” and a ratchet drill, a file, or a handsaw are 
employed. 

How often is it that we find a workman using a star 
drill and hammer to cut half a dozen holes in a concrete 
wall for mounting some piece of equipment? Although 
the star drill and hammer do not cost much money, the 
workman’s time is expensive. If there is much work 
of this character an electric hammer for driving the 
star drill wil soon pay for itself. 

Then too, the electric drill with a grinder attachment 
should finda place in any plant maintenance depart- 
ment. There is no question as to the saving that it 
can accomplish over hand methods of drilling and filing. 
Quite recently several motor-driven saws have been 
developed by different manufacturers. These saws will 
cut flooring or walls and do the general sawing re- 
quired in plant maintenance in less than one-fifth of 
the time required by hand. 

It is a mistake to think of portable, power-driven 
tools as being made only for production work. They 
have a definite place in your maintenance department. 
If you are trying to cut maintenance costs why not 
let these tools replace some of your extra helpers? 


Portable Power- 
Driven Tools for 
Maintenance Work 
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: N AN item in the depart- 
Machines ment, “Mechanical Main- 
That Never tenance of Power Drives,” 

, on page 501 of this issue, 
Run Right Donald A. Hampson tells an 











interesting story of a 
machine that “never ran right.” In spite of the fact 
that a companion machine just like it operated satisfac- 
torily, the men in the shop treated this machine as 
though it were bewitched, or had a hoodoo. 

Finally, the machine came under the attention of an 
engineer who remembered that the last witch had 
been hung many years ago. This man knew that the 
machine did not operate properly because something 
was wrong. When he could not find out the cause of 
the trouble he promptly called in outside assistance 
and had an extensive investigation made, instead of 
the superficial examination which had always been 
made previously. His experience showed him that the 
trouble could be due only to misalignment. It was a 
hard job to find how far the shafts were out of parallel 
and so the others who had worked on the machine had 
dismissed this factor with the assumption that “they 
ought to be parallel.” A careful check by a man who 
knew how and took the time to make it, proved that 
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the shafts were out of parallel about 1 in. in 50 in. 
Correcting this removed the hoodoo, and the machine 
gave no further trouble. 

The good engineer will leave no stone unturned in 
making a thorough investigation of an operating 
trouble. No assumption can be made that “it ought to 
be right” without proof to back it up. Acknowledg- 
ment that a machine “will not run right” is practically 
a confession of ignorance, or incompetence, or inability 
to discover the real cause of the trouble. A piece of 
machinery does not have any inherent wickedness; it 
operates improperly because something is wrong and 
the only thing to do is to find the trouble and correct it. 





—————— ~~ 

66 HE first thing you 

The Hiring know you’re going to 
and Firing be fired,” is an expression 
M frequently passed from one 

of _ operator to another as a 








mild way of calling atten- 
tion to instances of carelessness or oversight. It is 
sometimes seriously used and sometimes mixed with 
good humor, but it indicates that someone around the 
plant has created a reputation for himself of firing 
men on small provocation. 

In this connection we were interested in a recent 
item which stated that the Frostmann & Huffmann 
Company of Passaic, N. J., boast that in 1924, although 
several thousand people were on the payroll only two 
were discharged. One was discharged because of gross 
misconduct outside of working hours, and the other 
because af habitual drunkenness. The causes for these 
discharges are not so important as the fact that with 
a strict policy that workmanship in this plant must be 
as near perfection as possible only two men did not 
measure up to the requirements that this policy calls 
for. If this means anything it certainly means that 
not one man, but a group of men in this plant, must 
know how to train men and keep them happy enough 
on their jobs to get them to give to the company the 
best they possess. 

In this plant it is said that a discharged workman 
is out for good and that it is well known by all who are 
employed that the plant is hard to get into and hard 
to get out of. In other words, there is a good place 
for every earnest and conscientious workman, and just 
so long as he gives to the company loyal and efficient 
service, he need not worry about being fired. Such a 
state of mind on the part of employes reflects itself 
in the quality of the product they produce and counts 
more in competitive selling than all the shrewdness of 
making a product that will sell on competitive price 
comparisons. 

In the last analysis, every manufacturing or indus- 
trial works puts into its product three things: raw 
material, perfection in workmanship and reliability in 
the service it performs. With good material to start 
with, brains and the conscientious application of 
mechanical skill on the part of workmen are the only 
safe insurance for certain delivery of the other two 
essentials. This insurance can never be purchased 
with dollars alone, but around the idea that a plant 
is hard to get into and hard to get out revolves a 
plan in the hiring and firing of men that every plant 
superintendent can study with profit, both to himself 
and to the organization of which he is a part. 





490 


[INDUSTRIAL ENGINEER 





Vol.83, No.10 








Who Can Answer 
These? 


Method of Drilling Holes Through Plate 
Glass—I have to drill some holes in 
plate glass 4 in. thick and wish some 
of our readers would tell me the best 
way of doing this. I have tried vari- 
ous methods but without much success 
and shall appreciate your suggestions. 
Little Rock, Ark. M. J 


of o a *« 


Method of Turning Commutators—lI 
would like some pointers from readers 
as to the best way of turning com- 
mutators in a lathe. What size and 
shape of cutting tool should I use for 
the roughing cuts? Will this same 
tool be satisfactory for the finishing 
cuts? What is the best cutting speed? 
Would you recommend using sand- 
paper to give a final polish to the 
commutator or do you depend on the 
lathe tool to give the final polish? I 
shall appreciate any other details 
about turning commutators that read- 
ers can give me. 

Hammond, Ind. H. H. 


* * * * 


Where Does a Lineshaft Usually Break? 
—Recently a 4 3/l16-in. shaft broke 
underneath the hub of a 36-in. pulley 
sheave carrying eight 1 1/4-in. ropes. 
Several millwrights have told me that 
a lineshaft always breaks in the hub 
of the pulley, but none of them could 
tell me why. I should like to know 
if other readers have had a similar 
experience and if they can give any 
explanation of why the shaft breaks 
in this location. I am anxious to 
avoid a repetition of this trouble, if 
possible. 
Chicago, IIl. mS, 


* * + ae 


Will Two A.C. Motors Operate Satisfac- 
torily in Parallel?—We have a turn- 
table driven by a variable-speed, slip- 
ring a.c. motor. This motor is too 
small and rather than incur the ex- 
pense of buying one motor that is 
large enough to handle this job, we 
are considering buying another motor, 
a duplicate of the present one, and 
connecting it directly to the table, so 
that the two motors will both drive 
the table in parallel. Will the motors 
operate satisfactorily in parallel? Can 
we operate both motors from the same 
secondary resistance and controller, or 
should we use two drum controllers 
and two independent resistances? I 
will greatly appreciate any informa- 
tion and experiences that other 
readers can give me on this subject. 
Omaha, Neb. x. B. 


* % x * 


What Kind of Wire Should Be Used 
Here?—We are having considerable 
trouble from grounds and shorts due 
to the insulation failing on the wires 
running from our pyrometers to the 
indicating and recording mechanisms. 
The pyrometer points are located in 
the stills and furnaces of a refinery. 
and the indicating instruments are 200 
to 300 ft. away. Consequently, the 
wires are subjected to considerable 
heat at one end of the line while the 


—4 Questions Asked ‘ 
and Answered 


by Readers 


Here is a place where you can get some inside infor- 
mation when you gét stuck. The only restriction is that 
you do a good turn to the other fellow when he asks a 
question that you can 
answer from your ex- 
perience. 


other end is cool. The wires are car- 
ried in conduit and we have trouble 
with condensation in these pipes. Or- 
dinary rubber-covered, double-braid 
wire rots out in less than six months. 
The so-called “flameproof’” wire has 
not proven satisfactory in this applica- 
tion. Can any reader tell me what I 
can do to correct this trouble? 

Tulsa, Okla. Sa, Pu; ON. 


ae mm * * 


Increasing Thickness of Slot Insulation. 
I have a 3-hp. Allis-Chalmers induc- 
tion motor that is connected two-par- 
allel star. The motor has 48 slots and 
48 coils consisting of 25 turns of No. 
16 double-cotton-covered wire and is 
rated at 220 volts, 9 amp., 1,200 r.p.m. 
This motor gets very hard service, 
although the load is not excessive, and 
I would like to decrease the size of 
wire in it. What change would have 
to be made in the pitch if No. 17 dou- 
ble-cotton-covered wire were used to 
get more insulation in the slots? 

San Diego, Calif. ny. A. 2. 


ok a % ce 





Why Do These Meters Not Register ?— 
We have a Weston power factor meter, 
Model 356, serial No. 790, and a Wes- 
ton ammeter, Model 156, serial No. 
43008, mounted on a switchboard man- 
ufactured by the Condit Manufactur- 
ing Co. and connected as shown in the 
diagram. The connections from the 
switchboard to the current and poten- 
tial transformers were made by my 
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workmen. The polarity marks on the 
transformers are as indicated. The 
ammeter reads zero when power is 
flowing through the switchboard. The 
power factor meter likewise remains 
in the same position as when power is 
off the board. Is'the connection scheme 
shown in the accompanying drawing 
correct? If so, what do you think is 
wrong and what tests should I make 
to locate the trouble? I shall greatly 
appreciate any advice that our readers 
can give me. 

Sharon, Pa. CG a. 

















Answers Received 
To Questions Asked 


Stopping Wreakage of Gears.—On each 
battery of furnaces in our refinery 
there is a 7%6-hp., 1,800-r.p.m., motor 
driving a device that clears the coke 
from the furnace. The motor is con- 
nected by a roller chain to a shaft 
driving a pinion meshing with a large 
double gear that drives the device. 
This device is subjected to very un- 
usual loads at times, especially when 
it is about time for the furnace to be 
rebuilt. These loads are so heavy and 
come on so suddenly that the teeth are 
often broken off the bevel gear, which 
is made of cast iron. As it is rather 
expensive to replace these gears, I am 
wondering if our readers can suggest 
some device that I could put on this 
drive to disconnect it when the load 
becomes too great. Would a coupling 
having shear pins do the trick? How 
could I make such a coupling? 

Tulsa, Okla. L. A. N 

In answer to L. A. N., we overhauled 
the main drive of the ash conveyor at 
our boiler plant, putting in new gears, 
more bearings and strengthening all 
weak points. We relined the motor 
sprocket and its jackshaft sprocket; 
also the drag chain sprocket. This is 
a flight conveyor with flights fastened 
to No. 111 chain about every sixth link. 
These flights drag in a chilled cast-iron 
trough, about 8 in. wide. This conveyor 
is driven by a 7%-hp., three-phase, 
a.c. motor with a back gear; the back- 
shaft is connected by a chain to a 
sprocket four times its diameter, the 
large sprocket being on the jackshaft. 
The pinion on the jackshaft is about 
one-sixth the diameter of the gear on 
the flight sprocket shaft. 

When we realigned the machinery 
and put in new gears and bearings, it 
ran only for a day or so before the 
flight sprocket was crushed. The only 
way that we could account for the 
breakage was that a clinker had thrown 
the flight chain off its sprocket. A new 
sprocket was put on and everything 
seemed to be going nicely when another 
sprocket was crushed. We tried over- 
load’ relays on the motor, but they 
could not be set with any certainty be- 
cause of the vibration of the head- 
house. So we decided to use a mechan- 
ical safety device to prevent breakage 
of sprockets. 

Accordingly, a spare sprocket for 
the one on the motor backshaft was 
bored to a close running fit on the 
shaft, the hub was turned off on each 
side, and a band shrunk on it. A 
keyed collar was made and three holes 
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drilled in it; these holes corresponded 
with holes drilled in the sprocket, on 
the same circle. Cast-iron pins were 
selected and a few were machined, but 
the cost of the machined pins was pro- 
hibitive; so we had them cast and a 
small hole was drilled in each end for 
cotters. This reduced the cost over 
90 per cent. We break on the average 
two pins per week, but the cost of pins 
for one year about equals the cost on 
one sprocket and we seldom have any 
delays caused by the ash conveyor 
since it was overhauled. 

The only explanation of the sprockets 
running without breakage before the 
repairs were made is that the bearings 
were so loosely fastened as to allow 
the gears to slip out of mesh when the 
chain came off. Our reason for drill- 
ing three holes in the sprocket and 
collar were that we could experiment 
to find the pin that would give the 
proper strength for pulling an average 
load and still break before the danger 
point was reached. We found that a 
¥%-in. pin was the one most suitable 
in our case. GraDY H. EMERSON. 
Ass’t. Chief Electrician, 


Al hama Fuel & Iron Co., 
Acmar, Ala. 


* * * * 


Answering L. A. N.’s question, if the 
dimensions and speeds of the gears had 
been given, it might be possible to 
determine whether they are suited for 
the purpose. 

The first idea that presents itself 
when a gear breaks is to replace it with 
a stronger one. As the breaking gear 
in the present case is.cast iron, it can 
be replaced by a much stronger, steel 
gear. Replacing the cast iron gear 
with a steel gear would, however, trans- 
fer the shock to some other element in 
the layout; this would probably be the 
chain which, at the speed mentioned 
would receive severe treatment. I pre- 
sume that there was some special 
reason for the adoption of a roller 
chain to the service as the speed of 
1.800 r. p. m. would ordinarily indicate 
the use of a belt. 

If the sudden great load is momen- 
tary, the condition might be met by 
placing a flywheel on the gear shaft; 
this would take up sudden fluctuations 
of the load. 

My solution of the problem would be: 
If the gear were broken, replace it with 
a steel gear. To prevent the gear 
breaking, place a flywheel on the gear 
shaft to reduce the shock incident to 
sudden “taking hold” of the load. 

Los Angeles, Calif. C. 0. SANDSTROM. 


* * * * 


Cost of Changing Two-Phase Motors to 
Three-phase—The local power com- 
pany is planning on changing its sys- 
tem from two phase to three phase. 
This will involve a_ corresponding 
change in a large number of motors 
ranging from 5 hp. to,50 hp. I should 

ke to know if there will be any loss 
of efficiency in the motors as the re- 
sult of this change. Also, please tell 
me the general procedure involved in 
ehanging motors from two phase to 
three phase, what troubles are likelv 
to be encountered and about what the 
cost per motor or per horsepower will 


he. 
Fort Smith, Ark. Vi tae 


In reply to V. L. H. in a late 
issue, in changing the two-phase motors 
to three nhase. there will be a loss of 
between 10 and 12 per cent in horse- 
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power. The current density will re- 
main the same as it was on two-phase 
operation. 

In a two-phase motor there are about 
20 per cent more turns in the entire 
winding; therefore, in making the 
change to three phase, it would be well 
to cut out approximately one-fifth of 
the coils. You must be sure to dis- 
tribute the dead coils evenly around 
the motor in order to have it elec- 
trically balanced. 

If the motors are not fully loaded the 
loss in horsepower will not be a serious 
matter and if the work is properly done 
they should operate very satisfactorily 
on three phase. U. O. MISNER. 


Pioneer Electric Company. 
Richmond, Cal. 


* * * * 


In answer to V. L. H. in a late 
issue, we have recently arranged to 
gradually change a large installation 
of motors from two phase to three 
phase, in order to make various in- 
stallations under our supervision flex- 
ible in interchange of equipment and 
be able to purchase motors from stock. 
Current for this installation is gener- 
ated at two phase, 440 volts. As a 
simple solution of the problem we con- 
nected two auto-transformers as shown 
in A of the illustration. 

As will be seen, we connected the 
two-phase leads to the busbars at the 
switchboard and distribute three-phase 
current over the same feeders which 
supplied the two-phase motors. If a 
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A, two auto-transformers used to 
obtain three-phase current from a 
two-phase supply. B, winding of 
two-phase motor connected star- 
delta for three-phase operation. 





large number of motors are grouped on 
one feeder, V. L. H. can connect two 
auto-transformers to his two-phase cir- 
cuit at any convenient point in his wir- 
ing system and connect the three-phase 
supply leads to three of the two-phase 
leads, as shown. 

By this method it will not be neces- 
sary to change the two-phase motors 
until trouble develops. Then they can 
be rewound either for two phase or 
three phase. Either two-phase or 
three-phase motors can be connected to 
the same wiring system provided the 
proper wires are used for the three- 
phase motors. 

To determine the proper size of auto- 
transformers a graphic wattmeter 
chart should be taken from the pres- 
ent installation and a 30-min. average 
maximum demand obtained. The main 
auto-transformer should have a capac- 
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ity of approximately 15 per cent and 
the teaser transformer 8.5 per cent of 
this quantity. These percentages are 
sufficiently accurate for practical pur- 
poses. 

As an example, if the 30-min. aver- 
age maximum demand is found to be 
100 kva., the main auto-transformer 
should be of 15-kva. capacity and the 
teaser of 8.5-kva. capacity. The only 
cost involved will be the purchase and 
installation of the two auto-transform- 
ers, if the wiring is large enough to 
carry the three-phase current. 

Few, if any, two-phase motors in ac- 
tual service can be reconnected for use 
on three-phase circuits without a loss 
in capacity at the same temperature 
rating. This is due to the fact that 
the cross-section of copper and number 
of turns in a two-phase winding are 
different from those in a three-phase 
winding. 

Practically all two-phase motors can 
be reconnected for three phase with 
balanced voltage, and correct within 5.5 
per cent of the two-phase nameplate 
voltage rating. The output will, how- 
ever, be about 20 per cent less than 
the two-phase nameplate rating. To 
get balanced voltage using all coils, 
the winding should be grouped for 
three phase, but instead of being con- 
nected in either star or delta it should 
be connected star-delta by connecting 
the ends which would ordinarily be 
connected together in the star winding, 
to the middle winding of the next 
group, providing that the middle con- 
nection is not within a pole group. 
This is shown in B. 

In a six-pole, two-circuit winding, 
each winding should have two pole 
groups connected in star and one in 
delta. It will take a winder from four 
to six hours to make this connection. 

From observation it appears that at 
least one of the large manufacturers 
of motors has practically standardized 
on full-pitch windings for two-phase 
motors and approximately 85 per cent 
of full pitch for three-phase motors. 
This is probably due to the fact that 
in two-phase motors, the windings are 
not interconnected, and currents of 
higher harmonics are not liable to cause 
serious trouble with the winding. With 
three-phase windings, however, and es- 
pecially delta-connected windings, there 
is a possibility that the motor may be 
seriously affected by the current of the 
third and perhaps other harmonics. 
By chording the winding at approxi- 
mately 85 per cent of full pitch, this 
harmonic current will be either elimi- 
nated or sufficiently reduced to prevent 
serious effect on the winding. 

For this reason if a two-phase motor, 
which is wound with the full-pitch 
winding, were connected with a star- 
delta connection outlined in the preced- 
ing paragraphs, there is a possibility 
of the delta‘ portion of the winding 
having a circulating current of the 
period of the third harmonic, which 
would be super-imposed on the power 
current delivered by the three-phase 
circuit. 

An industrial plant or repair shop 
should be very careful about making 
any changes in the winding of motors 
which will reduce the nameplate capac- 
ity or materially change the charac- 
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teristics of the motors. Anyone mak- 
ing such changes should have a definite 
and clear understanding with the owner 
of the motor, so that in case of a burn- 
out there will be no misunderstanding. 
For this reason it is safe to recom- 
mend complete rewinding of motors 
rather than changing the characteris- 
tics by reconnection. Reconnecting 
from three phase to two phase or vice 
versa can ordinarily be safely done 
only when the person making the 
changes is directly responsible for the 
operation of the motors and knows 
what to expect in consequence of the 
change, but is, nevertheless, willing to 
take the chance. CHARLES R. Succ. 


Atlantic Coast Line Railroad Co., 
Wilmington, N. C. 


* * * * 


In answer to V. L. H.’s question in 
a recent issue, perhaps the following 
suggestions will help him to solve his 
problem. Acknowledgment is made to 
A. M. Dudley for some of the data. 

Normally: a two-phase motor has 25 
per cent more turns in series in its 
windings than has a three-phase motor 
of the same characteristics. Ordinarily 
it is possible to cut out 20 per cent of 
the turns in a two-phase motor, leav- 
ing them dead, and still have sufficient 
turns in series for a three-phase wind- 
ing. There are three methods in com- 
mon use for changing motors from two 
phase to three phase. In the order of 
their desirability they are as follows: 

(1) Twenty per cent of the turns of 
the two-phase winding are cut out and 
left dead, the motor being operated on 
80 per cent of the two-phase turns. 

(2) The number of coils is not 
changed and they are reconnected to 
give a three-phase winding. 

(3) A “T” or Scott two-phase to 
three-phase connection is used. 

When making any of these changes 
care must be taken to get the phase 
coils in their proper place, and as this 
is usually difficult to accomplish it fol- 
lows that none of the changes is ideal 
or efficient. Further, it goes without 
saying that such changes should be at- 


tempted only by a-first-class a. c. mo- - 


tor winder. From an investment stand- 
point it is usually better to rewind the 
motor with new three-phase coils. 

If the first method named above is 
used it must be remembered that the 
full-load current of a three-phase motor 
equals 21.73, or 115 per cent of the 
current for a corresponding two-phase 
motor. Now for the same temperature 
rise the horsepower output will be 
about 87 per cent of that of the two- 
phase motor. This loss of 13 per cent 
of the horsepower would, when figured 
in dollars and cents, pay the interest 
on the investment for a good many 
new coils. 

By far the cheapest and most de- 
sirable way of overcoming the difficul- 
ties encountered in changing motors 
from two-phase to three-phase opera- 
tion is to install transformers equiva- 
lent to about 50 or 60 per cent of the 
total motor load and then, by means of 
the Scott transformer connection, the 
motors can all be operated two phase 
from the three-phase power supply in 
a perfectly normal manner. 

The average cost of rewinding a 
stator for a 5-hp. 60-cycle motor is 


INDUSTRIAL ENGINEER 


about $50. The average cost of re- 
winding a 50-hp., 60-cycle motor stator 
is about $190. Of course, 25-cycle mo- 
tors will cost more to rewind as they 
are larger and require more copper. 
The cost of transformers varies from 
about $2.50 per kva. in large sizes to 
$10 per kva. in the case of small units. 
Chief Electrician, Lee F. DANN. 


Donnacona Paper Co., Ltd., 
Donnacona, Que., Can. 


* * * * 


Replying to V. L. H.’s question in a 
recent issue, it will be necessary to re- 
wind every motor on the job in order 
to keep the efficiency up. 

It is true that there are methods of 
reconnecting that can be used as a tem- 
porary expedient. However, if you take 
into account the fact that there are a 
large number of motors and that the 
cost of rewinding all of these will be 
high, to say nothing of the loss of pro- 
duction while the motors are out of 
commission, it would seem advisable to 
replace the present service transform- 
ers with a Scott-connected, three-phase 
to two-phase bank and leave the motors 
as they are. Three-phase motors may 
be purchased as needed and operated 
from a separate bank of three-phase 
transformers. As the two-phase motors 
wear out or are taken out of service, 
they should be replaced with three- 
phase motors so that eventually the en- 
tire installation will be operating thrge 
phase. 

If it is decided to rewind all of the 
two-phase motors it would probably be 
cheapest in the long run to make a con- 
tract with some reliable repair shop 
that has the facilities for doing good, 
fast work. 

As to the cost of doing this work, 
each motor would be a problem in 
itself, so that a long-range prediction 
based on the information given in the 
question would be at best only a guess. 
Plant Engineer, S. W. STEARNS. 
Gardner Machine Company, 


Beloit, Wis. 
* *¢ & *& 


Transformer Draws Heavy No-load Cur- 
rent—We have a 75-kva., 25-cycle, 
single-phase, 2,200/220/110-volt light- 
ing transformer which draws an ex- 
eessive no-load current. The primary 
current with all secondary load dis- 
connected is about 11.5 amp. at 2.200 
volts. The secondary voltage is nor- 
mal at 0, %, %, % and full load. The 
temperature of the ofl is normal. The 
insulation resistance between wind- 
ings and hetween windings and ground 
is over 50 megohms. What is the 
eause for this hich no-load current? 
Hamilton, Ont., Can. J. F. M. 


Referring to the question by J. F. M. 
in a recent issue, he states that 
the secondary voltage is normal from 
zero load to full load, and that the tem- 
perature of the oil is normal. Assum- 
ing that the frequency of the supply is 
not lower than normal the only appar- 
ent reasons for a high exciting (no- 
load) current would be some looseness 
or poor contact in the magnetic circuit, 
poor quality iron in the core, or some 
inherent defect in design of the trans- 
former. With the modern transformer, 
the fault or trouble seems more likely 
to be found in the core through poor 
iron or construction, rather than in 
actual design. | 

C. OTTO VON DANNENBERG. 


Designing Engineer, 
Sanderson & Porter, 
Springdale, Pa. 
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How Can This Motor Be Kept Frem 
Humming ?—Can someone tell me how 
I can eliminate the magnetic hum of 
a 30-hp., shunt-wound, four-pole, 400- 
1,000-r.p.m. interpole motor? This hum 
is so loud that it can be heard all over 
a large department store. The fol- 
lowing remedies have been tried: (1) 
Laminated pole shoes supplied with 
motor were changed for similar shoes 
of sturdier construction. The lamina- 
tions in the new shoes were put to- 
gether under pressure, riveted with 
bakelite varnish between them and 
baked. This did not stop the noise. 
(2) The air gap was increased. This 
helped somewhat, but caused circuit 
breaker to open. (3) Cast pole shoes 
were used, with no noticeable effect. 
(4) Skewed laminated pole shoes were 
tried, with no better results. (5) Used 
pole pieces with wider air gaps on 
tips. No results. (6) Magnetic wedges 
were used in armature slots. These 
helped somewhat. (7) Disconnecting 
interpoles had no effect. Before the 
magnetic wedges were tried, if full 
field strength was applied and the 
armature turned slowly by hand, with 
the brushes lifted up, it had a ten- 
dency to lock at several points. If ro- 
tated faster it would growl. Magnetic 
wedges almost removed this effect. 
Two wedges per slot were used, each 
1/16 in. thick and insulated from each 
other. All armature connections are 


correct. 
New York, N. Y. W. L. S. 


Answering W. L. S. in a late issue, 
in view of the remedies that have been 
applied, it appears to me that the 
trouble must be in the design of the 
motor. Usually the cause of humming 
is of such a nature that the remedies 
applied to this motor will cure the ail- 
ment. The fact that increasing the air- 
gap and using magnetic wedges helped 
on this particular machine makes me 
inclined to believe that increasing the 
magnetic density of the armature teeth 
would serve the purpose. 

As this is a comparatively small ma- 
chine, why not install another machine 
of different design and note the differ- 
ence in behavior? I would also suggest 
that you take this matter up with the 
manufacturer, so that he can not only 
correct the trouble on this machine, but 
avoid it on subsequent machines of like 
design. 

A point that must not be overlooked 
on this motor is the fact that the 
trouble may be in the machine founda- 
tion, together with the natural acoustic 
properties of the building in which it is 
located. In this case the trouble could 
be overcome by supporting the motor 
on springs, cork, or sand, so as to iso- 
late it from the building. If necessary 
it could be enclosed in an isolating 
room with cork or asbestos walls. Fur- 
thermore, a check should be made to 
determine whether or not this vibration 
is of a mechanical rather than elec- 
trical nature. 


West Allis, Wis. EDWARD JAMES. 


* * *« *F 


Connecting Watt-hour Meter to Three- 
Wire Circuit—Will some reader please 
give me a diagram and explanation of 
how to connect a watt-hour meter to 
an Edison three-wire circuit? Is a 
special type of meter required? Why? 
Bellaire, Ohio. as. Bee ads 


In J. R. B.’s question in a recent 
issue, he does not state whether the 
meter is to be used on direct or alter- 
nating current, nor whether shunts or 
instrument transformers will be em- 
ployed. However, in any case it is 
necessary to employ either a special 
meter or an ordinary two-wire meter 
with a special hook-up of instrument 
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transformers, to secure correct meter- 
ing. 

Power in a three-wire Edison system 
is the sum of the kilowatts in each 
leg of the circuit. It is also to be 
noted that the current in the neutral 
is the difference between the currents 
in the two legs, and the direction of 
that current depends upon the direc- 
tion of the current in the outer wire 
carrying the greater current. 

In case an ordinary two-wire, single- 
phase meter were used (with one po- 
tential coil and one current coil), power 
would be measured in that side of the 
circuit in which the current coil was 
connected. If a current coil of a meter 
is placed in one leg with its potential 
coil across the two outer legs, correct 
results would be secured only when the 
circuits were absolutely balanced, 
which is an infrequent condition in 
three-wire circuits. If the current coil 
were connected in the outer wire carry- 
ing the larger current, the meter would 
total too many kilowatt-hours while if 
it were connected in the other leg of 
the circuit it would not record the en- 
tire consumption. In case a two-wire 
meter were used with the potential coil 
connected across the neutral and an 
outer wire, the meter would in no case 
be correct and would meter only half 
the energy consumed were the load ex- 
actly balanced. 

It may be seen from the above that 
it would be possible to meter a three- 
wire Edison circuit with either two two- 
wire meters with potential coils con- 
nected across the neutral and respec- 
tive outer legs, or by the use of a special 
meter with one potential coil and two 
current coils acting on the same disc. 
This is the type of meter used in such 





Connections for metering Edison 
three-wire circuit by means of, A, 
special meter, B, two-wire meter 
with special connection of current 
transformers and, C, direct-current 
meter with shunts. 
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circuits when a self-contained meter is 
used and its hook-up is shown in A of 
the diagram. In this three-wire meter 
each current coil in conjunction with 
the potential coil exerts a torque on the 
meter disc proportional to the kilowatt 
demand in the leg of the circuit in 
which the current coil is connected. The 
coils are so connected that the torque 
from each current coil turns the disc 
in a forward direction and each coil acts 
independently of the other. In case 
current transformers are used in an al- 
ternating-current..circuit, a two-wire 
meter may be used providing the meter 
and transformers , are connected as 
shown in B. If standard current trans- 
formers and an ordinary 5-amp., 110- 
volt, two-wire meter are used with the 
register correct for the meter when 
used as a self-contained, 5-amp. meter, 
the readings on the register should be 
multiplied by a constant equal to (2X 
current transformer ratio). A much bet- 
ter plan would be to advise the manu- 
facturer of the meter of the size, type, 
and serial number of the meter used, 
as well as the current transformer 
ratio and connections. The manufac- 
turer could then furnish a direct-read- 
ing register. In case the meter is used 
on a three-wire, direct-current circuit 
with shunts, a hook-up is given in C. 
Either a special register or a special 
register constant should be used in this 
case. An explanation of how to deter- 
mine the register constant would be 
rather long and complicated, without 
more specific details. 

Toronto, Ohio. HERBERT KING. 

* *£ * * 

Voltage: Rating of Lams Used for Syn- 
chronizing—In synchronizing two 440- 
volt alternators by using lamps in case 
the synchroscope should fail, what 
voltage rating of lamps should I use, 
and how many of them? Should I 
provide lamps enough for 880 volNs or 


440 volts? 
Indiana Harbor, Ind. A. R. D. 


With reference to A. R. D.’s question 
in a late issue, the number of lamps 
to use for indicating synchronism is 
determined by the voltage of the gen- 
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eraters. In synchronizing the two 440- 
volt alternators I would advise using 
four 220-volt lamps, because at certain 
instants the two sources of power will 
be 180 deg. out of phase and double 
the normal voltage will be impressed 


on the lamps. 
Plant Electrician, |OVIDE C. HARRIS. 


Feiberg nn pial Co., 
New Orleans, La. 
* * * * 

In answer to A. R. D. in a late 
issue, he should use four 220-volt or 
eight 110-volt lamps, which should be 
connected in series. This will give a 
lamp capacity of 880 volts, which is the 
voltage between two 440-volt genera- 
tors when they are running 180 deg. 
out of step with each other. 

Hopewell, Va. R. M. Busu. 
*x * * * 


Answering A. R. D. in a recent is- 
sue, the number of lamps used in a 
group to indicate synchronism is deter- 
mined by the voltage of the alternators. 
With high-voltage generators it is not 
advisable to use a large number of 
lamps for synchronizing; it is better to 
use a transformer giving 110 volts on 
the secondary. 

The greatest voltage impressed on 
the lamps will be double the normal 
voltage of the transformer or genera- ’ 
tors. Thus, the maximum voltage im- 
pressed on the lamps when two 440-volt 
generators are being synchronized is 
880 volts. 

The dark period of the lamps may be 


‘shortened by impressing on them a 


voltage higher than their normal rat- 
ing. For example, in synchronizing 
two 440-volt generators, seven 110-volt 
lamps may be used, connected in series. 
Riverside, Calif. PHIL D. COMER. 

* cs 


In replying to A. R. D.’s question in 
a late issue, it may be well to state 
the conditions for synchronism: (1) 
The voltages of the incoming machine 
and of the bus must be equal but op- 
posite in direction. (2) The voltages 
must be in phase. 

When synchronism between the in- 
coming machine and the bus is detected 
by the lamp method, it is necessary to 
have sufficient lamps in the circuit to 
withstand twice the synchronizing volt- 
age. Thus, in synchronizing with a 
440-volt bus it is necessary to have 
lamps for 880 volts connected in the 
circuit. However, this may be reduced 
to one 110-volt lamp by employing two 
transformers (for single phase) having 
a ratio of 8 to 1 (880 volts to 110 
volts). 

The reason for using sufficient lamps 
for twice the synchronizing voltage is 
because the voltages of the two ma- 
chines may at some period be in phase, 
but in the same direction; hence their 
effective values will add, resulting in 
880 volts across the lamps. 

FREDERICK E. NIMMCKE. 
Brooklyn, N. Y. 


* * 


Answering A. R. D. in a recent is- 
sue, when synchronizing two 440-volt 
alternators by using lamps, in case the 
synchroscope should fail, it is assumed 
that the potential transformers are 
either not available or that the instru- 
ment has a 440-volt winding, making 
the use of potential transformers un- 


* * 


* * 
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necessary. Under these conditions 
lamps must be provided for 880 volts; 
that is, eight 110-volt or four 220-volt 
lamps should be used. 

When the alternators are in phase 
and in synchronism the voltage across 
the lamps used for synchronizing will 
be zero and the lamps will be dark, 
assuming that the dark lamp method 
of synchronizing is used. 

Suppose, however, that the alterna- 
tors are running at the same voltage 
and frequency but are 180 deg. out of 
phase, the maximum degree of dis- 
placement. The resultant voltage will 
then be double the normal line voltage 
and consequently there must be a suf- 
ficient number of lamps‘in series to 
withstand this voltage. 

It rarely happens that two machine 
voltages are exactly the same, but in 
any event the resultant voltage with 
the two machines 180 deg. out of phase 
will be quite close to double the normal 
line voltage. 

C. OTTO vON DANNENBERG. 
Designing Engineer, 


Sanderson & Porter, 
Springdale, Pa. 


* %*« + * 


Referring to A. R. D. in a late 
issue, in the process of synchronizing, 
the circuit is arranged with the two 
alternators and lamps in series, the 
lamps being across the switch. 

As each alternator is delivering 440 
volts, it is obvious that there is a pos- 
sibility of getting a circuit of two elec- 
tromotive forces opposing each other, 
like two batteries in parallel, plus con- 
nected to plus, and negative connected 
to negative, the only difference being 
that with batteries the electromotive 
force is constant, while with the alter- 
nators it is changing at the rate of 120 
times per second on a 60-cycle circuit. 
Considering one instant in one cycle of 
the alternators for comparison with the 
batteries, there would be zero voltage 
on the lamps when the voltages are 
opposing each other which is, of course, 
when the plus terminal is connected to 
plus, speaking of the instantaneous 
values. This is the time to close the 
switch—when there will be no current 
flow from either machine to the other, 
as in the case of the batteries. 

With vectors, it is obvious that a 
voltage of 440 opposing 440 gives a 
resultant voltage of zero, because they 
are equal and opposite and the alterna- 
tors are in phase, synchronized with 
each other. When the alternators are 
out of phase by the maximum amount 
of 180 deg. the effect is like reversing 
the plus and minus wires of the bat- 
teries and the voltages then add up, 
because they are in series with the 
lamps serving as a load in a series cir- 
cuit. Consequently, as the total volt- 
age would be the sum 440 plus 440, or 
880 volts, the lamps must be arranged 
to stand that much without burning 
out. 

If the lamps were used with the 
synchroscope, they would be bright 
when the synchroscope hand is down, 
and dark when the hand is up on the 
zero point, each revolution being one 
cycle difference in the frequency of the 
alternators to which the synchroscope 
or lamps are connected. 

Boston; Mass. EDWARD A. GIBBS. 
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A. R. D. whose question appeared in 
a late issue, should make use of po- 
tential transformers if these are em- 
ployed for relays, meters, or other in- 
struments in connection with his alter- 
nators. The secondary voltage of the 
instrument transformers will determine 
the lamp voltage. The rated lamp volt- 
age should be double the pressure 
which would be impressed upon it if 
used across but one source of potential. 

In synchronizing the voltage from 
one machine alternately neutralizes 
and augments the voltage from the 
other machine, thus causing the lamps 
to become dark and bright in turn. 
Depending upon the connections, the 
alternators may be synchronized when 
the lamps are dark or when they are 
bright. It is more desirable that the 
transformers may be thrown together 
in the middle of the dark period as it 
is much more easy to judge this time 
than it is to tell when the point of 
maximum brightness is reached. 

If the secondary voltage of the po- 
tential transformers is 110 volts, then 
two 110-volt lamps in series should be 
used. One of the lamps is used only 
for resistance, and so may be mounted 
on the back of the panel. 

D. W. BLAKESLEE. 


Electrical Engineer, 
Jones and Laughlin Steel Corp., 
Pittsburgh, Pa. 


* * * * 


Operating Direct-Current Motor as Gen- 
erator—We have a Century Electric, 
compound-wound, d. c. elevator motor 
rated at 220 volts, 52 amp., 1,200 r.p.m. 
which we wish to use as a generator 
to deliver 110 volts, 50-60 amp. I shall 
appreciate it if some reader will tell 
me whether it will be necessary to re- 
wind or reconnect the armature, or if 
there is any way in which we can 
operate it as it is. 
Caguanay, Que., Can. Re: 
In reply to C. R., I would advise you 

to parallel the shunt fields and leave 

the series field and armature just as 
they are. The armature and series 
field will carry the current that you 

wish, 50-60 amp., just as well at 110 

volts as at 220 volts. 

Drive the armature at about 700 
r.p.m. instead of 1,200 r.p.m. This will 
cut the voltage very nearly to 110. 
Then by using a rheostat in the shunt 
field you can adjust it to suit your 
needs. NICHOLAS J. WEISS. 
West New York, N. J. 


* * * * 


Answering C. R.’s question, he can 
secure the results he wishes by arrang- 
ing the shunt field in two parallel cir- 
cuits, reversing the series field and 
driving the motor at approximately 800 
r.p.m., in the same direction that it 
now runs. 

If this motor is “elevator rated” at 
52 amp. it is possible that it will not 
carry a load of over 30-35 amp. con- 
tinuously. The brush holder may have 
to be shifted a few bars towards the 
direction of rotation. 

Seattle, Wash. W. MONTELIUS PRICE. 


x* * %* * 


C. R. might try driving his elevator 
motor at 600 r.p.m. with the compound 
field winding cut out and the shunt 
fields connected in parallel, if the motor 
is bipolar or in series-parallel (two 
parallel sets of two in series) if it has 
four poles. Under these conditions, the 
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machine should show an open circuit 
voltage of 110 volts, but it may not 
hold this voltage when he applies the 
load. In this case, try shifting the 
brushes against the direction of rota- 
tion, if commutation is satisfactory. 

Should this expedient fail to make 
the voltage hold up with increasing 
load, C. R. will have to experiment 
with the compound field. First, connect 
this in circuit so as to assist the shunt 
field and closely watch the voltage 
when the load is gradually applied. The 
field may prove to be too strong, in 
which case the voltage will build up 
higher than he wishes. This will neces- 
sitate removing a few turns from: the 
series field coils. By a little experi- 
menting, C. R. should be able to get 
the series field adjusted to give the 
proper voltage. 

If it is not desirable, or is impossible, 
to run the machine at 600 r.p.m., it will 
be necessary to reconnect and probably 
rewind the armature. In order to ad- 
vise him on this point more detailed 
information as to the design of the 
motor would be necessary. 


Gurney Elevator Co., . M. ALSH. 
New York City. J "2 - 


* * KF * 


Referring to C. R.’s question, prob- 
ably the most satisfactory results 
would be obtained by rewinding the 
armature and fields, if it is desired to 
use the motor permanently as a gen- 
erator. Since the load will be only 
50 to 60 amp. at 110 volts, and the 
motor is now rated at 220-volts, 52 amp. 
it would have approximately the de- 
sired output by driving it at a lower 
speed, say about 600 r.p.m. or at the 
speed, as determined by test, required 
to give the correct voltage. If the ma- 
chine can be belted to the driving motor 
or other prime mover a test would 
readily show what size pulley should 
be used to give the required operating 
speed. 

As elevator motors have a very 
strong series field which is usually 
short-circuited or cut out when the mo- 
tor is up to speed, it will be necessary 
to cut the series field out altogether 
when the machine is used as a gen- 
erator, or install a shunt for it, since 
there would be difficulty in holding con- 
stant voltage if the field were left as 
it now is. The method described above 
is a makeshift which will require the 
least expense and the least number of 
changes. The shunt fields must be re- 
connected so as to give approximately 
the same field current as for the full- 
voltage condition. This would mean 
two fields in parallel for a two-pole 
motor, or two in series with two 
groups in parallel for a four-pole 
motor. 

If it is desired to maintain the speed 
at 1,200 r.p.m. additional resistance 
can be inserted in the shunt field cir- 
cuit to cut down the field current to 
give half voltage. A shunt will also 
have to be placed across the series field 
to weaken it sufficiently. 

If the motor is of the non-commutat- 
ing-pole type it will probably be neces- 
sary to shift the brushes, when acting 
as a generator, in the direction of 
rotation. C. OTTO VON DANNENBERG. 


Designing Engineer, 
Sanderson & Porter, 
Springdale, Pa. 
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and Plant Safety 
































be welcome. 


The object of this department is to give details of build 
ing maintenance procedure and best practice in safety 
work. Articles on ways of handling natural wear and tear 
or other depreciation, repair methods, rebuilding, ex- 
tensions, cleaning and painting operations will always 

























Odd-Time Uses of 
Welding and Cutting Outfits in 
Industrial Plants 


HERE are many industrial organi- 

zations whose maintenance depart- 
ments own welding and cutting units. 
Practically any installation which has 
been in use for any length of time has 
repaid its cost many times over in re- 
pairing or rebuilding broken parts such 
as cracked frames, worn and broken 
gear teeth and other parts of machines, 
with the consequent prevention of seri- 
ous and costly shutdowns until new 
parts could have been made or received 
from the manufacturer. 

Breakdowns, however, occur infre- 
quently and such equipment, if used 
for repairs only, is idle part of the 
time. Also, other work must be found 
for its operator when he is not em- 
ployed on repairs. Welding and cut- 
ting equipment has a much wider use, 
however, and the progressive plant man 
can find many other applications which 
can keep the welding outfit and its 
operator busy. A simple application, 
for example, is the fabrication of gear, 
chain and belt guards, not as a busi- 
ness, but for use about the plant. Of 
course, such equipment may be pur- 
chased complete, but practically always 
must be made to fit. If it is built in 
the shop scrap sheet, pipe and wire 
mesh, or expanded or perforated metal 
can often be used. 

One example of this is the fabrica- 
tion of a guard for a small gear or a 
grinding wheel by means of an oxy- 
acetylene outfit. The usual method of 
making this in the shop is to lay off 
dimensions on the sheet steel to be 
used and draw any circles with a com- 
pass made from a piece of chalk on a 
string. It is a job of only a few min- 
utes for the cutting blowpipe to trim 
up the sections of the guard ready for 
joining, which is most readily done 
with the welding blowpipe. If any 
forming is necessary, the metal is heat- 
ed with the blowpipe and hammered 
into shape. 

Guards of sheet metal are usually 





made in halves, as shown in an accom- 
panying illustration. These halves are 
eld together and to the machine by 
angle-iron brackets welded on as shown. 
Welding makes a stiff, strong, tight 
guard that will not leak oil. 

When guards for large gears, belt 
or chain drives, conveyors or heavy 
machinery are required, it is usually 


Examples of safeguards which 
may be made in a plant by welding. 


Practically any shop which has a 
welding and cutting outfit for repair 
work, can find many other odd jobs 
to keep the operator and equipment 
busy. These two illustrations, sup- 
plied by The Linde Air Products Co., 
New York City, show examples of 
work done in an _ industrial plant 
with an oxy-acetylene welding and 
cutting outfit. The illustration at 
the top shows guards of the type 
used on gears and chains. These 
are usually made of sheet metal and 
often hold oil into which the chain 
or gear dips. The illustration at the 
bottom shows a large belt guard, 
just back of the stairway in the 
center. This is made with a welded 


pipe framework upon which wire 
mesh is tack-welded. 


best to use a steel framework covered 
with wire mesh, or expanded or per- 
forated metal. With cutting and weld- 
ing blowpipes at hand, scrap angle- 
iron or pipe % in. or 1 in. in diameter 
can readily be cut to size and welded 
into a frame. Usually a special layout 
is not necessary. The operator need 
only wheel his portable welding unit | 
to the job and erect the guard frame, 
cutting, fitting, and welding as he 
builds it up just as a carpenter works 
wood. 

When the frame is in place wire 
mesh, expanded or perforated metal 
can be stretched over it and tack-weld- 
ed in place. Wherever it is necessary 
to leave openings in the screen this 
can be done by building a door frame 
or an open space in the skeleton. The 
door itself may be made of pipe frame 
covered with wire mesh. A large guard 
of this type is shown just behind the 
stairway in an accompanying illustra- 
tion. The railings on the stairway and 
platform are also welded. 

In addition to guards there are, of 
course, numerous other pieces of plant 
equipment that can be made. The in- 
genious superintendent who begins to 
look for new and economical welding 
applications will find them on all sides. 





Ingenious Method of 
Reconstructing and Erecting 
Settling Tanks 


HE man in charge of plant main- 
tenance, whatever title he may 
bear, must of necessity be a man of 
ideas and at times must demonstrate a 
bit of ingenuity to answer the demands 
placed upon him. An illustration of 
this occurred in connection with one 
industrial plant which required large 
quantities of water for process pur- 
poses. Because the required 750 gal. 
per min. were not always available 
from outside sources of supply, it was 
necessary to re-use all the water 
possible. 
In the process some of the stock was 
carried away from the wash tanks as 


























496 
2-6 Tank flanges 
on 4 sides eka! 
F tank: ; I 
——EE 
| . ws 
goles ap eg Jo” > 
a 
#7 Holes on D “ | al. 
Srcenters | hyp ® .* 
rivers ° | iS) 
aX 
| | SS 
| | g 
. be | b 
' y 3 
ah a wt en~jn, 
Annular slot in > _- °F Plates Sx SKF Ls 
i Tark 50'inside aharmeter 
Pt ” deep ; 























Fig. 1—Construction of overflow 
and methods of making a non- 
leaking tank bottom. 


These tanks are 12% ft. deep and 
were made by cutting in two a tank 
25 ft. deep. To prevent the tank 
leaking, a channel was left in the 
concrete bottom. This was filled 
with oakum packing on the inside 
and then filled with pitch. The 
overflow gutters are made of plates 
and angle iron and are fastened all 
the way around on the inside of the 
tank. The construction of the gut- 
ters and the method of attaching 
the 6-in. overflow pipe are shown in 
the sketch. The ingenious tool for 
punching the 628 holes in the tank 
which were necessary to attach this 
gutter, is shown in Fig. 2 





suspended matter. The plant chemist 
and master mechanic worked out a 
method of coagulation and decantation 
which quickly threw down the sus- 
pended matter, and clarified the water. 
The precipitate, which was of commer- 
cial value, was saved. To increase the 
clarifying capacity two steel tanks, 50 
ft. in diameter and 25 ft. deep, were 
cut in half, thus making four tanks 
each 12 ft. 6 in. deep. How the two 
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additional tanks were set on concrete 
bottoms is shown in an accompanying 
sketch, Fig. 1. Because the clear water 
had at times run over the edges of the 
tank, the spot around the tank was 
always wet and muddy. To prevent this 
an annular trough or gutter, Fig. 1, 
was placed on the inside at the top of 
the tank to catch this overflow. Two 
6-in. pipes, which were connected by 
tank flanges riveted to the tank wall, 
carried away the clear water to the 
pump pit. 

The gutter was of %-in. plate with 
the: bottom and sides connected by 3-in. 
by 3-in. by %-in. angles, which were 
bent to fit the inside circumference of 
the’ tank and attached with %-in. riv- 
ets, spaced on 3-in. centers. Some 628 
holgs had to be provided in the wall of 
each tank in order to rivet the gutter 
in place. As these holes were 10 in. 
from the top edge of the tank, the use 
of a screw-punch was impossible be- 
cause the usual screw-punch has only 
a 38-in. throat. To drill 628 holes in 
each of the tanks, or a total of over 
2,500 holes was out of the question. 
Fig. 2 shows how the device used to 
do this was made up for use with a 
tool-steel punch and a pneumatic rivet- 
ing hammer. With this, three men were 
able to average about 50 holes per hour 
in the tank walls. 

The row of holes was first laid out 
and center-punched around the circum- 
ference of the tank. The die frame 
was then placed in position by the set- 
screws on which handwheels were 
placed to avoid the use of wrenches. 
The punch was inserted in the guide 
bushing and the riveting hammer with 
a %-in. rivet set was applied to the 
rounded end of the punch. A bucking 
bar was held against the other end to 
steady the die frame. 

After riveting the shells and calking 
the vertical and girth seams, the tank 
was lowered into the groove in the con- 
crete base. After riveting the gutter 
in place and cleaning and painting the 
steel plates with an asphalt paint, 
oakum packing was placed on the in- 
side and the groove in the concrete was 





Fig. 2—This tool was used 
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Center drain Rie ‘am 


Fig. 3—This drain pipe, which ig 
set in the center of the tank bot-~ 

tom, has not’ leaked in over. a. 

year’s service. 





filled, both inside and outside the tank 
wall, with an asphalt compound of high 
melting point. These joints have re- 
mained tight after fully a year of con- 
tinuous service. The settlings are 
cleaned out of the tanks very two weeks 
through the drain in the bottom; the 
details of the construction of this ‘joint 
are shown in Fig. 3. 

The floor of the tank was water- 
proofed with a mixture of calcium 
chloride and flake glue melted and 
mixed with portland cement. Enough 
water was added to make the mixture 
fluid enough to spread with a broom. 
Bonne Terre, Mo. H. R. Wass. 





Abrasives to Use for Grinding 
Small Valves 


MERY and ordinary grinding 

compounds will not do for grind- 
ing small valves as they make the sur- 
faces worse than before. A good abras- 
ive material for this purpose is pumice 
dust. This may be purchased at al- 
most any drug store. Dip the oiled 
valve in this and lap it in its seat. The 
pumice will do the work quickly and 
without scoring. 

Pet cocks are another of the grind- 
ing jobs that give trouble by scoring. 
If the average mechanic has a pet cock 
or any other of the plug valve family 
to regrind, the chances are that he will 
turn out a job full of ridges and 
grooves. 

The writer has been faced with this 
problem many times. One time it was 
a pet cock in a mill, again a cock on 
the gasoline tank at a roadside filling 
station, and so on. Of course, nearly 
all of these places had some sort of 
abrasive they knew would do. However, 
the writer always went to the nearest 
railroad track and followed along until 
there was a pile of sand against one 
of the rails, where an engine had 
slipped and the engineer had given the 
wheels sand. 

Using a liberal quantity of this, in 
fact, rolling the well-oiled plug right in 
it, the grinding commenced. At first, 
the soft brass seems to be ruined, but 
soon a surface is produced that will 
hold any liquid. DoNALD A. HAMPSON. 
Plant Superintendent, 


Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 
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Electrical Service 
Around the Works 








For this section ideas and practical methods devised 
to meet particular operating conditions are invited 
from readers. 
overhauling, testing or special installations. 
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The items may refer to inspection, 



































How Electric 


Baking Oven Speeds Production 
of X-Ray Machine Coils 


NE of the important problems en- 

countered in the manufacture of 
X-ray machines is to secure thorough 
drying of the insulating varnish used 
on the secondary coils.. These coils are 
wound by special machines and consist 
of layers of enameled wire ranging in 
size from No. 28 to No. 36. Strips 
of oxidized oiled paper are placed be- 
tween the layers of wire. Each layer 
of wire is then treated with varnish 
to give mechanical strength and keep 
the wires in place. The finished coils 
have a 3-in. face and vary in diameter 
from about 8 in. to 16 in. 

Formerly these coils were allowed to 
dry in air, but this took a long time 
and one could never be certain that 
the varnish was entirely dry. Conse- 
quently, it was necessary to work about 
three months ahead on our coils in 


Secondary coils for X-ray machines 
are baked for 24 hr. in this oven. 
Formerly they were allowed to air 
dry for about three months. 


order to insure that they would be as 
nearly dry,as possible when they were 
finally assembled in the machines. Wet 
or “tacky” varnish is not only a poor 
insulator, but in time it will attack the 
enamel on the wire and destroy its in- 
sulating value. 

The use of an electric oven for bak- 
ing the coils has eliminated this uncer- 
tainty and enabled us to cut down our 
stock of finished coils. Now, after the 
coils are wound and taped they are 
placed in the oven, which was made 
by the Westinghouse Electric & Mfg. 
Co., and baked for 24 hr. at a temper- 
ature ranging from 150 to 170 deg. F., 
after which they are ready for use. 
Electrical Engineer, W. S. WERNER. 


Kelley-Koett Manufacturing Co., Inc., 
Covington, Ky. 


Removable 
Shield Which Protects Motors 
From Dripping Moisture 
OTORS operating in paper mills, 
dye houses and other similar 
places, where they are subjected to the 
drip from condensation on ceilings or 
water pipes, may be protected by using 
a special hood or helmet which sets on 
top of the motor. The attachment 








A removable helmet or shield, such 
as this, protects the motor from 
any dripping hot or cold water. If 
reinforced, as shown, it will also 
stand considerable rough handling. 


shown in the accompanying sketch is 
sufficient, we have found, to shield the 
motor under such conditions. In addi- 
tion, it does not occupy additional floor 
space or interfere with sweeping 
around the motor. It will stay in place 
under any conditions, although it is 
easily removable when occasion re- 
quires. 

As is indicated in this sketch, the 
brackets supporting this shield are 
more particularly adapted to the open- 
frame type of motor, but by the proper 
change in the flat iron brackets the 
shield can be easily adapted to other 
types of motors. The brackets ordinar- 
ily are made about % in. shorter than 
the distance between the side frames 
of the motors. A clearance of about 
9 in. between the motor and the shield 
for motors up to 25 hp. and a 12-in. 
clearance for motors up to 75 to 150 
hp. is ample for ventilation. This shield 
is made of 24-gage sheet metal stif- 
fened at the edge with a wire, as 
shown in the sketch, which makes it 
sufficiently rigid and substantial so 
that it will stand hard usage. 


Plant Engineer, H. D. FISHER. 
New Haven Pulp & Board Co., 
New Haven, Conn. 





Testing Insulation Resistance 
Reduces Shutdowns 

HE condition of the insulation of 

several of our rolling mill and 


mine motors and generators is of 
great importance to us because of the 
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continuous service that is required of 
them; particularly so, in view of the 
fact that we have them insured against 
damage and carry use and occupancy 
policies. 

A little over a year ago we decided 
that in order to obtain the full benefits 
from our insurance we should carry out 
a rigid inspection of the important 
units once a month. This inspection 
was to be the same as the one per- 
formed by the insurance company’s in- 
spector three times a year. 

We decided that it would be impos- 
sible to use a high-potential test to 
determine the dielectric strength of the 
insulation because of the danger to the 
old machines, their location, and vari- 
ous other factors well known to oper- 
ators of this type of equipment. It was 
decided to use a 1,000-volt megger to 
measure the insulation resistance and 
to plot curves of insulation resistance 
for the period of a year, as taken by 
monthly tests. 

In Fig. 1 are shown some of the 
curves that were taken on a synchron- 
ous motor-generator set over a period 
of several months. Readings were 
taken on the synchronous motor field, 
the synchronous motor stator, and the 
d.c. generator field. As is shown in 
Fig. 2, the method of making a megger 
test on these machines is very simple 
indeed. The ground terminal of the 
megger is connected to the bedplate or 
other grounded part of the machine 
and the line terminal of the megger is 
then connected to the winding on which 
an insulation test is to be made. 

Fig. 2 shows how a test of the field 
of the synchronous motor is made. 
As shown by the middle curve in Fig. 1 
the insulation resistance varied from 
20 to 18 megohms during the months 
of January, February and March. In 
April, however, the resistance fell to 
9 megohms. 

When the test was made in May the 
insulation resistance was found to be 
only 0.4 megohms or 400,000 ohms. We 





Fig. 2—Systematic tests of msula- 
tion resistance prevented a shut- 
down at an inopportune time on 
this machine. 


Tests are made each month and the 
values obtained are plotted as 


shown. A sudden drop in the readings 
indicates an approaching failure. 
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look for trouble on 2,300-volt machines 
showing an insulation resistance of 
less than 1 megohm and on 250-volt 
machines showing a resistance of less 
than 800,000 ohms. Inasmuch as the 
field of the synchronous motor is on a 
2,300-volt machine, the 400,000-ohm re- 
sistance was entirely too low. Conse- 
quently, it was decided to make tests 
on the individual poles of the field of 
the motor. 
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* Syn. motor field 
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Fig. 1—The data taken from the 
megger test are plotted as shown. 


The drop in the value of insulation 
resistance in April indicated that 
something was wrong. The pro- 
nounced drop in May caused an in- 
vestigation to be made which re- 
sulted in the discovery of a 
grounded field coil. 





As would be expected, the weak point 
was found in one of the poles. Upon 
the removal of the coil from the de- 
fective pole, it was found that the in- 
side end of the coil was practically 
grounded. We were able to replace the 
field coil and thus prevented a shut- 
down of this machine at a time when 
its services were required. 

We have been able to discover several 
cases of defective insulation since this 
method was put into practice and have 
prevented at least three shutdowns of 
important units. 

We have found that this method is 
a very convenient, reliable and safe 
check on machines of importance. We 
are now considering a similar check 
on all of the important 2,300-volt feed- 
ers in our plant. 


Chief Electrician, 
Follansbee Bros. Co., 
Toronto, Ohio. 


J. S. MURRAY. 
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Causes of Trouble in 
Operating Motors in Parallel 
on Bridge of Crane 


F SEVERAL cranes are installed in 

an industrial plant and trouble with 
the bridge propelling motors occurs on 
only one crane, the chances are that the 
trouble is due to some local disarrange- 
ment of the track caused by the set- 
tling of the building. This would cause 
the wheels to bind on the rails so that 
the motors instead of applying power 
on the basis of 25 or 30 lb. per ton 
will be compelled to exert torque on 
the basis of two or three times this 
amount which, of course, will unduly 
overload the motors. Binding of the 
wheels may also be caused by the 
wheels themselves getting out of align- 
ment. 

If the trouble is not occasioned by 
undue friction losses it may be due to 
careless or improper operation. 

It should be remembered that the 
power exerted by the bridge motors on 
the crane is used in two ways: (a) To 
overcome the friction in the bearings of 
the bridge wheels, to supply losses in 
the gearing, and to overcome the 
windage and all other friction losses. 
(b) To overcome the inertia of the 
bridge itself. 

The power required to overcome the 
inertia lasts only as long as the bridge 
is being accelerated, whereas the power 
required of the motors to overcome 
friction lasts all the time the bridge is 
in motion except, of course, when 
power is shut off and the bridge coasts 
to rest. With such a heavy structure, 
the power required under item (bd) 
above is often several times the value 
of (a) and since it takes considerable 
time to bring this up to full speed the 
motor may be taxed far beyond its ca- 
pacity, assuming that the controller 
handle is turned on too fast and there 
is no means of limiting the current 
peaks. 

Assuming that the accelerating con- 
tactors operate by some current-limit- 
ing scheme, the relays should be ad- 
justed to keep the accelerating peaks 
down to a reasonable value, even 
though this may lengthen the accelerat- 
ing period somewhat. If, when the re- 
lays are adjusted to keep the current 
peaks down to proper value, it is found 
that it takes too much time to get the 
bridge up to speed, the only other alter- 
native is to use larger motors which 
can exert the necessary torque at start- 
ing without injury to themselves. If a 
definite time-limit scheme of accelerat- 
ing is used, the timing relays should 
be set to give a greater period of 
acceleration. 

If there is no automatic device for 
keeping the current peaks down, it may 
be found that the operator throws his 
controller handle around to the “full 
on” position, which is equivalent to 
throwing the motor directly on the line 
without the usual protection obtained 
by first inserting resistance in series. 
When accelerating loads of low inertia, 
this may have no bad effect providing 
the motors can commutate the inrush 
of current, since the motors quickly 
reach full speed and the extra current 
due to accelerating the load quickly 
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falls to zero. In the case of a high-in- 
ertia load it is very important that 
some means be provided for keeping 
the current peaks down during the 
long accelerating period. 

This should be done by means of ac- 
celerating relays. Relays will take the 
problem of how fast the accelerating 
contactors should go in, entirely out 
of the operator’s hands. 

R. F. EMERSON. 
Industrial Engineering Dept., 


General Electric Co., 
Schenectady, N. Y. 





Some of the 
Practical Points to Consider in 
Selecting Brushes 


ATISFACTORY operation of di- 

rect-current and slip-ring motors 
depends, to a large extent, upon the 
type of brush used; however, a brush 
which is entirely satisfactory for one 
type of service may be very unsatis- 
factory in another. 

Some of the more important factors 
to take into consideration when select- 
ing brushes for any particular appli- 
cation may be obtained from a careful 
study of the accompanying chart en- 
titled, “General Characteristics of 
Brushes.” This is a slight modification 
of a chart issued by the LeValley Vitae 
Carbon Brush Co., New York City, and 
gives a brief discussion in tabular form 
of some of the characteristics of a 
brush, the definition of these character- 
istics, and their effect on performance. 


—_—_>—_——_ 


Comment on 
“Motor Trouble Traced to Tight 
Pump Bearings” 
I NOTED in a recent issue of 
INDUSTRIAL ENGINEER an article by 
Grady H. Emerson, under the above 
heading, and wish to comment on it 
to the extent of commending him on 
the way he handled this pump and 
motor trouble. Too frequently the re- 
pairman who is called does not analyze 
the action of the different parts and 
more trouble is caused, which is en- 
tirely unnecessary. 

The motor mentioned is, as stated, a 
self- or automatic-starting polyphase 
motor, only a plain knife switch being 
necessary to start the motor, as only 
the high-resistance squirrel-cage wind- 
ing is used in starting, this giving ap- 
proximately 200 per cent of full-load 
torque. The balance of the rotor wind- 
ing or the insulated winding is thrown 
into service after the motor gets up to 
speed and the governor operates, short- 
ing each rotor coil on itself, thereby 
giving a low resistance running wind- 
ing. 

The short-circuiting segments which 
are contained in the spring barrel or 
shel] are practically the same as are 
used on Century single-phase motors 
and are used to short the commutator 
bars of the insulated or running wind- 
ing, and in this manner the additional 
amount of copper is added to the rotor 
circuit. 

On the smaller sizes of motors, the 
spring barrel is made of pressed steel 
which will stand more abuse, but since 


INDUSTRIAL ENGIN EER 


we have quite a number of the larger 
motors out, and have not had occasion 
to supply new spring barrels, this 
would indicate that the cast-iron spring 
barrel is strong enough to perform its 
proper function. I might also state 
that the same construction is used on 
the large single-phase, repulsion-induc- 
tion motors. 

Referring to the wearing of one of 
the rods or governor pins, this is an 
unusual condition and we are inclined 
to believe, as stated, that it may have 
been upset due to the spring barrel 
being blocked by the broken piece. 

In assembling the governor mechan- 
ism and the spring barrel at the fac- 
tory, the governor is first installed and 
then the spring barrel is pushed hack 
against the pins, and if there is any 
play in either weight, the other pin is 
cut off. 

The spring barrel can then be moved 
to its maximum running position to 
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determine whether or not the short- 
circuiting segments will properly span 
between the commutator bar and the 
copper short-circuiting ring just be- 
hind it. 

In the ordinary manufacturing proc- 
esses. it is practically impossible, al- 
though we use drilling jigs through- 
out, to cut the pins so that it is not 
necessary to make some adjustment 
after the spring barrel is installed. We 
mention this so that it will be under- 
stood that if the governor weights are 
interchanged on the.studs, one pin may 
appear to be longer-' than the other and 
inasmuch as it-is.easier on the job to 
interchange the governor weights, per- 
haps two. or three times before the 
right length is obtained, than it is to 
dismantle them, they are first inter- 
changed to see if this will not correct 


this condition. 
Service Dept., H. S. KELLOGG. 


Century Electric Co., 
St. Louis, Mo. 








General Characteristics of Brushes 


























DEFINITION INFLUENCE ON PERFORMANCE 
CHARACTERISTICS. 
GENERAL SPECIFIC DIREcT EFFECT VARIATION REMARKS 

Carbon-Graphite Har <. Fmemred Mery wit hjGenerally used 
abras: Percentagejon flush mica 

of graphite. equipment. 

Electro- Hard, non-abra- Used on slotted 

Graphite sive, low friction. mica commuta- 

and igh 
Composition Natural- Soft, more abra- speed equipment. 

Graphite sive and higher 
friction than elec-' 
tro - graphitic 
brushes. 

Metal-Graphite ’Low resistance,|)Varying withiLow voltage 
high current ca-jpercentagejwork and slip 
pacity. of metal con-jrings. 

tents. 
Cnpees. offer-|Specific _resist-/One of the fea-|With increased|Resistance is not 
y material tojance is the ohmsjtures which af-|temperature of/so important by 
flow of current. |per in. cube ofjfects current ca-jcarbon, resist-jitself as by its 
Resistance material fro mjpacity of brush,jance generallyjinfluence on ca- 
f one face to oppo-jthe higher thejgoes down.jpacity and con- 
site one. resistance thej(Negative tem-jtact drop. 
lower the capac-jperature coeffi- 
ity. cient.) 

Abhiity’ of sur-|Scleroscope hard-|H ard brushes|Smaller percen-|Extreme hard- 

face to withstand|ness is measured/withstand me-jtage of graphite|ness is Hable to 

pressure. by height of re-jchanical strainsigenerally in-jcause chipping. 
Hardness z bound of a steeljand have long/creases hardness.|Hardn has no 
weight droppedjlife, soft brushes relation to abra- 

from a certainjwear faster but siveness. 

height. run more quietly. 

Ability of mater-|Strength is given|Strength must be|Carbon graphite|Strength of 
ial to withstandjin lb. per sq. in.jconsidered where|brushes showjbrushes depends 
Strength mechanicaljat which brushjunusual mechan-/25% to 50 %/|largely upon the 
strains. aks under ajical conditions|greater strengthjcomposition and 
shearing strain. |prevail. than _natural/method of manu- 

graphite brushes./facture. 

Voltage needed|Normal contact} The contact drop|It varies only|Non-interpole 

to pass currentidrop is the volt-|voltage opposes|slightly with den-|machines with 

through point ofjage bet ween/the voltage gene-jsity of currentjhigh reactance 
contact between|brush and com-jrated by reversaijand is more or yolsees should 
brush and com-jmutator, whenjof current underjless constantjhav con- 


Contact Drop 


mutator. 


norma: current is 
passing. Total 
contact drop is 
the sum of posi- 
tive and nega- 
tive drops. 


brush known as 
reactance volt- 
age. 


within the range 
of normal capac- 
ity. With in- 
creased pressure 
it goes down at 
first and then be- 
comes constant. 


tact. drop brush- 
es. Interpole 
machines with 
reactance com- 
pensated for do 
not need them. 





Friction 


The force which 
opposes the mo- 
tion of sg 
tor as passes} 
by the ieeken 


Coefficient of fric- 
tion is the ratio 
between the force 
of friction and 
the normal pres- 
sure at surfaces. 


Friction means 
heat and 
and low friction 
is essential. 


“4 


wearjtion 


Coefficient of fric- 
increases 
with increased 
a on brush 

and _ decreases 
slightly with 
speed. 


Brushes *may be 
treated to reduce 
friction. 





Surface Speed 


The peripheral 
speed of contact 
surface. under 
brushes. 


The maximum 
permissible speed 
is oo in ft. per 


Do not exceed 


figures; otherwise 
heating, chatter- 
ing = ee 
may r 


recommended)bei 


Other conditions 


of commutator|to 

changes consider- 

ably with the 
-d of same. 


For slip ring ser- 
vice. speed may 
be oe 25% 





The_ current a 


Normal capacity 


The carrying ca- 
be 


Machines with 


Brushes on slip 








brush can carryjis given in am-jpacity mu poor commuta-jrings ma: 
without unduejperes per sq. inj,taken into ac-jtion and result-jrated 25% to 
heating. of cross sectionjcount in choos-jant high heatine|50% higher ca- 
Capacity and rmits ofjing brushes.jeffect of shortipacity. 
liberal overioads.| Normal load orjeircuit currents] 
overload may bejdemand _ higher 
the determining/capacity brushes’ 
feature. than joterpete 
machines. 
The tension of ge al pressure|Lowest brushjPressure affects|Too much impor- 
brush spring forjis oe in Ibjtension giv-iboth_ contactitance cannot be 
Pressure best operation. in, good results|drop and friction. 





sq. 
Lo section of 
brush. 


ofjing 
my Leeanirees e. 











attached to 
re. 





(See above) 
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Mechanical Maintenance of 


Power Drives 


ing 











This department will furnish mechanical 
details of installation, operation and main- 
tenance of equipment in the path of power 
service from the first mechanical driv- 


; element through transmitting 
equipment to all driven machines. 











How Old Double Belts Were 
Re-used on Small Drives 


MACHINE shop had one planer 

drive that was particularly hard 
on belts. This drive consisted of two 
vertical belts running from the planer 
counter-shaft overhead to the machine. 
One of these belts, the reverse, operated 
at a speed considerably over 6,000 ft. 
per min. The shop bought the very 
best 4-in. double belts made especially 
for this purpose, but the average life 
of the two belts was only about a year. 
This short life seemed to be due not 
so much to the speed as to a separa- 
tion of plies due to bending and twist- 
ing; at least, the fact that the crossed 
driving, belt. was the one to go first 
seemed to prove this. Also, the shift 
was rapid and tended to wear the 
edges. 

Although the belt was carefully 
watched and frayed joints or edges 
were cemented up overnight, finally a 
loose lap would catch on the fork be- 
fore it was noticed and tear out a piece 
of the belt. After two or three pieces 
were torn out of the belt and the 
stretching caused several baggy spots, 
the belt naturally would then be longer 
in places on one side than on the other, 
which would cause it to flop over in a 
permanent twist. By that time, a new 
belt was cut to length and laced, ready. 
to substitute on a moment’s notice. In 
this way, about 50 ft. of used belt was 
put away in the belt stores in the hope 
that there might be some other job 
where the duty was less severe and on 
which these lengths could be used or 
might be useful in patching other 
planer belts. ; 

Finally, the shop. put in a new lathe 
and needed two 16-ft. belts; 4 in. wide 
to drive from a lineshaft to the two 
pulleys on the lathe countershaft. No 
4in. or 3%-in. belt was on hand and 
the plant did not care to buy any be- 
cause work was slack. The belt man 
remembered the old planer belt, which 


was made of first-class belting mate- 
rial, and decided to use it on the drive 
to these lathes, which operated over 
friction pulleys without belt forks. The 
duty was light in comparison with 
planer work. From the old belt he cut 
eight pieces which averaged 4 ft. in 
length’ when they were squared off. 
These were put through the lacing ma- 
chine and made up into two belts. The 
joints were all good and solid and, as 
the belts were not shifted and not 
within reach of the operator, they 
gave good service. In making them up, 
the best side was put next the pulley. 

A new 3-in. single belt was put on 
the vertical drive of the same lathe. 
This slipped, as all new belts do until 
they get softened, so much that the 
operator could not carry on the re- 
quired lathe work. It was proposed by 
the lathe foreman to coat the belt thor- 
oughly with oil and let the machine run 
idle a couple of days to run-in the belt. 
However, the beltman searched through 
some more of this discarded belting 
and picked out several fairly long sec- 
tions with one-ply in good ‘shape. Rip- 
ping off the worn plies, he collected 
three good, single pieces long enough 
to make up a belt 24 ft. long. 

The single plies were squared off and 
the ends skived down to make long, 
lapped joints. Using belt cement, ham- 
mering the joints tightly together, and 
clamping overnight, the belt man had 
a presentable belt ready in the morn- 
ing. The two ends were cut off to cor- 
rect length and wire laced carefully. 

This made a belt the full width of 
the cone pulleys of the lathe and one 
that was extremely pliable and with a 
perfect friction surface all ready for 
the pulleys. It was a little thinner 
than a regular single belt but the as- 
sumption was that this belt had as 
much actual strength as the ordinary 
single belt because it was made from 
a higher grade of material. This belt 
proved to be most satisfactory on the 
lathe. The pulleys on the lathe were 


a bit narrow for a 3%-in. belt, and 
so in narrowing up this old planer belt, 
it was cut to 3% in. wide. This pro- 
vided a more powerful drive than 
would have been the case if the nearest 
size had been used that would run 
freely on the cones. 





How Machine Shafts Get Bent 
in Assembling 


\ HEN setting up machinery in the 

field or assembling tightly fitted 
parts without a press, a little careless- 
ness may easily undo all the careful 
machine work that has preceded. This 
usually comes from driving the shafts 
into gears or pulleys or in special con- 
struction. Often the only way to. do 
this is to use the sledge. While this 
method is to be deplored it often has 
to be done, nevertheless. It is entirely 
possible to drive a shaft without bat- 
tering the end, but the most serious 
trouble comes from hitting the shaft on 
a slight angle instead of squarely. If 
the blow has a sufficient angular mo- 
ment to overcome the elasticity of the 
steel, the shaft will.be bent. 

On many shafts which have been 
driven in, when put in the bearings, the 
mechanic has found that the shaft does 
not turn freely or that the assembled 
parts run out of line so badly that the 
job has to be “shopped” for straight- 
ening and for additional repairs. In 
many of these cases, the workmen do 
not understand how the shaft got bent 
and blame the trouble on poor shop 
work. 

Shafts that have not had the end 
trued in a lathe are the unsuspected 
causes of much of this trouble. A good 
“striker” can hit the end of a shaft 
squarely, but he cannot hit the end of 
a shaft that is sawed at an angle of 
1/16 in. without bending it. Whether 
it takes a permanent set or not depends 
upon the relative force of the blow and 
the resistance of the steel. 
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Method of Checking 
Parallelism of Shafts on a 
Chain Drive 


F THE two ammonia compressors 

that are chain driven from Allis- 
Chalmers motors in an ice cream fac- 
tory, one has always run well but the 
drive to the other had given trouble 
for years. According to the operating 
force, this machine was classed with 
multitudinous other installations of 
machinery that “have never been right 
since they were set up.” Each man who 
had taken the job of engineer had run 
the gamut of slack chains and tight 
ones, shifting the ,sprockets so that 
they “lined up better,” taking out, or 
putting in a few links of the chain, lev- 
eling the motor, and so on. However, 
the chains frequently broke, or jumped, 
and were noisy. 

An amusing incident of one of these 
efforts was the attempt of one engineer 
to shorten up the lower run of the 
chain and put the excess on the top 
run. This man counted links, punch- 
marked the sprockets, and got the man- 
ager enthusiastic over the plan. “My 
idea,” he said, “is to advance the chain 
three links on the driven sprocket, but 
leave it at the same place on the motor 
sprocket. If I can keep it there, I will 
have the slack out just after the crank 
passes the dead center each time and 
there won’t be that slap to the chain 
that breaks it.” 

Needless to say, when the fireworks 
died down the sprockets and chain had 
settled those important details auto- 
matically and resumed their old rela- 
tion. 

The last man on the job got tired of 
replacing broken links and _ insisted 
that the installation was out of line. 
However, he preferred to have someone 
else with more experience go over it. 
An expert mechanic was called in, 
looked over the machine, made sonie 
measurements and “went back to the 
shep for tools.” He returned with a 
long straight-edge, a level, some shims, 
and a ball of twine. The motor did 
need a little leveling up, but the amount 
was not enough to cause chain trouble. 
The long straight-edge was placed 
against the edges of the large sprocket 
on both sides. Tests indicated that the 
driving sprocket centered very well. 
Previous to this, he had clamped a piece 
of steel against a guard and ascer- 
tained that the driven sprocket ran true 
on its edges. Peg 

These. details settled, the remaining 
step was to find whether the shafts 
were parallel. Here he was stuck. The 
50-hp. motor had a 50-in. shaft with no 
place longer than 6 in. to line it up by. 
It was the typical situation with a mo- 
tor installation; the wonder is that 
they are as good as they are, for a 
man really has nothing to work from. 
The accompanying drawing shows the 
essential details but, for obvious rea- 
sons, the drawing is not to scale. The 
sprocket lined up with the driven 
sprocket. The outboard bearing of the 
crankshaft was 11 in. in from a line at 
the front end of the motor.. 

The experienced eye of the mechanic 
told him that the motor was not paral- 
lel with the compressor, but a careful 
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examination of the motor, even to 
scraping away some paint, showed that 
no machined surfaces were available for 
checking. To run a line was a hope- 
less task. He pried off the sheet metal 
cap at the front end of the motor frame 
to see if the shaft center was avail- 
able. He then returned to the shop to 
make the tool shown at the right in 
the accompanying sketch. 

This tool. was made from an 8-ft. 
piece of %4-in. by %-in. drawn steel. It 
was twisted at right angles about two 
feet from one end and a 5/16-in. hole 
was drilled. near the other. A piece of 
steel was pointed in the lathe to fit the 
center holes in the motor shaft, turned 
to fit this 5/16-in. hole and riveted in. 

The twisted end of the bar of steel 
was then graduated in the shaper vise. 
The table-feed screw of the shaper had 
four threads per inch, or a movement 
of %-in. for each half turn of the 
screw. A series of lines or gradua- 
tions, all of the same depth, % in. 
apart, were cut with a V-pointed tool 
by lifting the tool while the feed handle 
was turned first to the top and then to 
the bottom. A length of 8 in. was 
graduated in 10 min. with a passable 
degree of accuracy. 

A line was run with a square across 
the bar from the last graduation and 
brought to the opposite face. Using 
this for a starting point, a similar grad- 
uation was cut on the opposite side. 

Finally, steel stamps were used to 
number each inch of graduation on 
both sides with its distance from the 
cone point. Thus, the bar could be used 
either side up and the graduations 





By means of the tool shown at the 
right the motor and compressor 
shafts were found to be 1 in. out of 
parallel in the length of the motor. 
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would read true from the center of the 
motor. As the lines were cut clear 
across the %-in. side of the bar, a 
reading could be made on either edge 
or by a tool laid across. 

It took nearly 2 hr. to make this tool. 
Many millwrights might argue that 
this was an unnecessary expense. On 
the other hand the units had been lined 
up with the general tools of the craft 
a number of times and the results were 
very unsatisfactory. What the special 
tool disclosed was startling enough to 
warrant any expense. 

In using this measuring tool, it was 
first necessary to strike a vertical cen- 
ter line on the outer end of the crank- 
shaft and a line on the top center of 
the shaft between sprocket and main 
bearing. These lines were used as read- 
ing points against the tool. As the out- 
board bearing was nearly a foot short, 
a. combination square was placed 
against the end of the shaft and on the 
center line. This extended the line to 
the graduations on the tool. 

When the parallelism of motor and 

‘ crankshaft was checked with this tool, 
it was found that the shafts were 1 
inch out of parallel in the length of the 
motor. A minor part of this was traced 
to the skewing around of the motor 
and rails under the pull of the chain, 
but most of it was in the original 
alignment. To correct this, the foun- 
dation bolts had to be moved so as to 
allow sufficient shifting. When pried 
around to parallelism, a piece of 4-in. 
by 4-in. timber was put at opposite 
corners to prevent future shifting un- 
der loads or loosened bolts; one of these 
timbers butted the adjacent bed plate 
of the machine and the other the con- 
crete wall of the building. 
DONALD A. HAMPSON. 


Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 
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In the Repair Shop 
rt 


This section is devoted to repair work, large and small. Spe- 
cial attention is given to shop or bench tools and short cuts 
or improved methods. Contributions are always welcome. 
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Correction in 
“Some Practical Pointers and 
Winding Rules” 


N THE aarticle by A. C. Roe, pub- 
] lished under the above heading in 
the August, 1925, issue an error was 
made in the first paragraph on page 381 
in referring to Fig. 1B instead of 
Fig. 1C. The corrected paragraph 
should read: 

By comparing Fig. 1C, which shows 
a right-hand winding, with Fig. 1A it 
will be noticed that coil C is shorted, 
and that the arrows on slots 1 and 2, 
4 and 5, 7 and 8, 10 and 11, in Figs. 1A 
and 1C are in the same direction. 
Hence, a left-hand or right-hand coil 
does not affect the rotation or polarity. 


——_———_ 


Construction of 
Foot-Operated Broach for 
Cutting Plate 


HEARING %-in. and heavier steel 

plates, is usually done in the small 
repair shop by drilling a series of 
holes, spaced closely, and finishing the 
cut with the chisel. Where plate shears 
are available or where the work can be 
done in a shaper, these means are used 
instead of the drill method because of 
the time required to cut plate with the 
drill press. 

In one small shop, a foot-operated 
shear or cutter was made up as indi- 
cated in the accompanying sketch. 
While intended for temporary use, the 
fixture was such a success that it was 
adopted for a considerable amount of 
plate shear work and is used to gash 
or sever the plate, wherever any 
straight-line cutting work is required. 

The tool or fixture was made for foot 
operation; a piece of 2-in. by 4-in. 
stock serves for the foot lever. A 
broach-like cutter about %-in. in width 
fits into a die plate, as shown, with a 


rectangular slot for the cutting tool. 
The tool is mounted in a slot in the end 
of a holder made of cold-rolled steel 
and connected with a link to the foot 
lever. 

The shear is mounted on a heavy 
bench, the die plate on the top, with a 
flanged guide under the top for the 
cutter holder. A small section is re- 
moved from the cutter guide flange for 
releasing the chips. 

The cutter is ground to give a %- 
in. chip, so that each stroke of the 
shear lengthens the slot by that 
amount. Longer cuts or chips up to 
an ¥% in. have been made. However, 
the smaller chip is more rapidly made 
and with less effort on the part of the 
operator. A coil tension spring lifts 


the foot lever and cutter when the foot 
is released. This fixture is suitable for 
the small shop, can be made from easily 
available material and will find consid- 
erable usage where the shop handles 
occasional jobs requiring plate. 

G. A. LUERS. 


Washington, D. C. 





This foot-operated cutter, using a 
tool like a broach, is used to cut 
light plate and for doing other sim- 
ilar jobs, 
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Details of 
Construction and Some Possible 
Uses of a Growler 


E HAVE found our growler so 

useful for a variety of purposes 
that an account of how we use it may 
be of interest to other readers. 

Our growler has an iron core 4 in. 
square in cross-section and is made 
in the shape of a horseshoe, as shown 
in A of the accompanying illustration. 
It is wound with 40 turns of two No. 7 
B & S gage wires in parallel, although 
the two wires may be connected in 
series if desired: The growler is oper- 
ated on a 220-volt, 60-cycle circuit. 

In addition to its use for locating 
short-circuits and other defects in 
armatures and rotors, a growler can be 
used for a number of other purposes, 
such as locating shorts in stator, shunt 
and series field coils; as an autotrans- 
formei; as a testing transformer up to 
2,000 volts or so; and as a step-down 
transformer for heating purposes or 
even for spot welding. 

The use of a growler for testing 

armatures and rotors is well known 
and consists in placing it over the core, 
as shown in B of the illustration, pass- 
ing current through coil A and moving 
a light piece of iron over all of the 
coils. If a shorted coil is encountered, 
the piece of iron will be attracted very 
noticeably. 
_In an armature of the average size, 
heat will be generated in the shorted 
coils, just as though the armature were 
in operation. A transformer action 
takes place when testing an armature 
with a growler. The armature com- 
pletes the magnetic circuit; coil A acts 
as the primary of a transformer and 
the armature coils linked by the mag- 
netic circuit act as the secondary. 
When a shorted coil is linked by this 
magnetic circuit the heavy secondary 
current set up in the coil creates a 
magnetic field around it; therefore, the 
piece of iron will be attracted when 
passed over the coil. It should be 
borne in mind that small, high-voltage 
armatures should not be tested in this 
manner without inserting a suitable 
resistance in series with the growler or 
lowering the voltage applied to the coil, 
as the induced voltage in armature coils 
with a large number of turns of fine 
wire may be excessive, especially in the 
case of certain types of armatures. In 
an armature wound for 500 volts a 
voltage high enough to puncture the 
insulation may easily be induced. 

When testing a wound rotor the re- 
sults are likely to be confusing if the 
rotor is connected in delta or more than 
one-circuit star. In such cases the cir- 
cuits must be disconnected before test- 
ing; otherwise the rotor will appear to 
be shorted, due to currents flowing 
around through the closed circuits. 

A growler may also be used for test- 
ing armature and stator coils before 
these are placd in the core. This test 
may be of considerable value where old 
coils are to be saved and used over 
again. In testing such coils a bridge 
made from laminated iron of the same 
cross-section as the growler core and 
placed across the gap, is necessary. An 
ammeter should be connected in series 


with coil A, the bridge placed across 
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a 
the gap, the switch closed and the am- 
meter reading noted. Then the bridge 
should be removed, a coil placed over 
one pole of the growler and a reading 
taken with the bridge in place. If the 
reading is the same as before the coil 
was put on, the coil is O. K. If the 
coil is shorted the ammeter reading will 
be much larger. Do not let the coil 
ends touch each other. It is possible 
to test a number of coils at once, but if 
a high ammeter reading is obtained -it 
will be necessary to test the coils sep- 
arately until the defective coil is 
located. : 

When testing shunt and series field 
coils in this way an excessive voltage 
may be induced, as mentioned before, 
if the proper precautions are not taken. 
A very low voltage may be applied to 
coil A, or perhaps a better way is to 
use a small bridge, one that is too small 
to carry all of the magnetic flux across 
the gap of the growler. It is advisable 
to make up several of these laminated 
iron bridges, ranging in size from 4 in. 
to 1 in. square in cross-section. 

When testing used shunt field coils 
the induced voltage should not exceed 
150 to 200 volts per coil In making 
these tests it is necessary to note the 
ammeter reading with and without the 
field coil in place, using the same 
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bridge each time. If the coil is in good 
condition the ammeter readings should 
be the same. Series field coils may be 
tested in the same manner as shunt coils, 
except that the largest bridge should 
be used. If alternating current of high 
frequency is available it may be used 
to good advantage, at a higher voltage, 
as it will then be possible to increase 
the voltage per turn in the coil under 
test. This is helpful if an effort is 
made to locate short-circuits between 
the turns of the heavy conductor. This 
is also true when testing large, strap- 
wound armatures. If 220 volts are 
applied to coil A at a frequency of 60 
cycles, and this coil has 40 turns, ap- 
proximately 5.5 volts per turn will be 
induced in the coil under test. If 440 
volts are available at 120 cycles, or 220 
volts at the same frequency and coil A 
connected to have 20 turns instead of 
40, about 11 volts per turn will be in- 
duced in the coil under test. 

In using a growler as a testing 








A, dimensions and details of core 
and winding of growler; B, method 
of locating defects in armature; 
C, connections for using growler as 
auto-transformer to drive small 
110-volt 
circuit. 


220-volt 


from 


motor 





B 
40 Turns No.7 d.c.c. 


Connections of Coil A 
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transformer for giving ground tests 
and so on, it is necessary only to wind 
up a well-insulated coil with enough 
turns to produce the desired voltage. 
Taps may be brought out from the 
winding of this coil to give a wide 
range of voltages. When this coil is 
placed over one pole of the growler and 
a large bridge put across the gap, a 
step-up transformer results, with coil A 
acting as the primary and the other 
coil as the secondary. 

In order to wind a secondary coil for 
any desired voltage, it is only necessary 
to remember the number of turns in the 
primary, coil A. For example, if it is 
desired to use 2,200 volts for testing 
and coil A has 40 turns, the secondary 
coil should have 400 turns, with 220 
volts on. the primary. <A _ secondary 
coil for 2,200 volts should be wound in 
sections which should be well insulated 
from each other and then connected in 
series. 

A growler can readily be used as an 
auto-transformer to obtain 110 volts 
from a 220-volt circuit, or 220 volts 
from a 440-volt circuit, and vice versa, 
if coil A is wound in two sections. 
When used as an auto-transformer it 
is, of course, good only for light loads. 
The connections are shown in C of the 
illustration. We have taken our growler 
out on jobs where only 220 volts were 
available and operated 110-volt drills 
from it for hours at a time. 

A very few turns of rubber-covered 
cable may be placed around one pole of 
the growler, with the bridge in place, 
and a heavy current obtained at low 
voltage, if it is desired to heat a coil, 
a piece of wire or a section of winding. 
The ends of the rubber-covered cable 
are connected to the coil to be heated. 
If the voltage is not high enough for 
the circuit to which the secondary is 
connected, a few more turns of cable 
may be looped through the growler. 

Even spot welding has been done, on 
a small scale, by looping a short piece 
of 250,000-circ. mil cable once or twice 
through the growler and connecting the 
ends to suitable electrodes. 

Another instance where a growler 
was very useful occurred when we were 
rewinding a large motor which was 
changed from 440 volts to 2,200 volts. 
The slot space was limited; so it was 
difficult to provide for the additional 
insulation necessary for the higher 
voltage. After the coils were insulated 
and put in place trouble was experi- 
enced with a few of them, as they 
would not go down and allow room for 
the top wedge. The coils had been 
dipped in varnish and baked before 
taping. During the baking they had 
swelled more than was expected and it 
was not thought advisable to hammer 
them down. The growler was then 
made use of by placing about seven 
turns of No. 6 B & S gage wire around 
one pole; the ends of this wire were 
connected to one of the stator coils. 
When the current was turned on, the 
coil soon warmed up enough to soften 
the varnish so that the coil could easily 
be compressed into place and the wedge 
inserted. The other coils were treated 
in the same manner. When finished, 
the whole winding stood a ground test 
of 5,000 volts without trouble and was 
also tested with a smaller growler for 
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short-circuits. This small growler was 
constructed in the same manner as the 
one described here, but was made to 
fit the inside of stator cores. 

Still another instance where our 
growler did good work was on a loco- 
motive armature which was brought in 
for commutator repairs. When solder- 
ing the commutator some solder acci- 
dentally ran down behind the bars and 
short-circuited two of them, too far 
down to be reached by any kind of 
tool, or without raising a large num- 
ber of leads. We disconnected one 
upper lead from one of the shorted 
segments and raised an upper lead on 
the other side of the armature, in order 
to isolate the segment completely. Two 
turns of heavy, rubber-covered wire 
were looped through the growler and 
the ends connected to the shorted seg- 
ments. 

The armature was then turned over 
so that the solder could run out when 
it was melted. After the current had 
been on for about 15 sec. a small report 
was heard and the solder ran out. 
After this the commutator tested per- 
fectly clear, and the leads were soldered 
down. This required only a few min- 
utes on what otherwise would have 
been a long and careful job. 

Shop Superintendent, W. E. PAULSEN. 


Electrical Engineering & Const. Co. 
Des Moines, Ia. 
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How to Repair Riveted-Type 
Commutators 


RIVETED-TYPE commutator, 

shown at A in the illustration, 

may be repaired without much difficulty, 

although it must be said that the labor 

cost usually does not warrant repair- 
ing them. 

After the commutator is removed 
from the armature, it should be fitted 
into an adjustable clamp ring. A radi- 
ator hose clamp will serve this pur- 
pose, or one can be made as shown at 
C in the illustration. Put a piece of 
paper or fiber between the commutator 
and the clamp ring. This will permit 
of testing between bars while the com- 
mutator is in the ring. 

The ring and commutator should then 
be held in a lathe chuck and the rivet 
cut off. This should be done, as indi- 
cated in B, so as to leave enough metal 
to form a new rivet. 

The core can now be removed, leav- 
ing the commutator in the clamp ring. 
The insulating rings should be removed 
and the inside of the commutator 
cleaned with sandpaper. 

Test between bars for defective mica. 
If necessary to repair the mica seg- 
ments the clamp ring may be loosened 
and the defective mica removed, still 
keeping the copper bars in their orig- 
inal position in the clamp. Be careful 
to replace the mica segments with 
others of the same shape and thickness; 
then tighten the clamp ring as much 
as possible. Test for short-circuits be- 
tween bars. When free from shorts 


paint the inside bevels of the commu- 
tator with a thin coating of good 
quality shellac. 

You are now ready to put in the 
mica insulating rings. The new rings 
must be the same thickness as the old 
ones. They should be made from mold- 
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ing mica-plate, which is a material 
made for this purpose. 

It will be necessary to make templets 
for cutting the mica-plate to the proper 
shape. This is done by wrapping a 
piece of paper around the part of the 
core to be insulated, and marking the 
paper where it touches the end of the 
core. The paper is then unwrapped 
and cut to shape, which will be an arc 
of a circle. Try the templet to be 
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A, sectional view of typical riveted 
commutator; B, commutator with 
rivet cut off to allow core to be re- 
moved; C, ring clamp for holding 
commutator bars in place. 





sure that it fits properly. With a saw 
cut the mica-plate the same shape as 
the templet, allowing for a lap where 
the ends meet. Heat the pieces of 
mica-plate to about 150 deg. F., or un- 
til they soften. While hot form them 
around the core and hold them in place 
until cold. The laps should be beveled 
so that the ring will be of a uniform 
thickness. Four rings will be required 
for each commutator, that is, two in 
each end. 

The metal core is next put in place, 
the commutator riveted and the clamp 
removed. The commutator should now 
be baked for two hours at 300 deg. F. 
It should then be put back into the 
clamp ring and riveted again while hot. 
When cold it should be tested for elec- 
trical defects and if found O. K. is 
ready for use. 

A tool for riveting the end of the 
core can be made from a piece of 
round steel, slightly larger in diameter 
than the part of the core to be riveted, 
by turning a 45-deg. bevel on one 
end. An old lathe center will answer, 
if available. 

A tighter commutator can be made if 
a press is provided for pressing the 
parts of the core together before rivet- 
ing, and ae holding the core while it is 
being riveted. 
he and Treas., C. B. Keck. 


The Homer Commutator Co., 
Cleveland, Ohio. 


. make. 





Vol.83, No.10 


Using a 
36-Bar Commutator in Place of 
One Having 24 Bars 


HE commutator on a motor driv- 

ing the blower of an oil-burning, 
heating furnace failed during a cold 
snap, and as there was very little di- 
rect-current apparatus in the commun- 
ity, the equipment company was caught 
without a spare armature. 

The job was received in the shop 
with day and night service orders. In- 
spection showed that the windings on 
the armature and fields were both 
roasted out and that the commutator 
was damaged beyond repair. A good- 
sized hole was burned in the rear 
through the moulded Bakelite V-ring to 
ground. The copper bars of the com- 
mutator were also burned and pitted. 

As the V-ring was of moulded con- 
struction, repairing was out of the 
question, and a search of the storeroom 
disclosed the fact that the nearest we 
could approach the commutator in size 
and fit was one having 36 bars. 

In checking the armature winding we 
found that the armature had 12 slots 
and 24 bars, each slot containing two 
coils, that is, the slot held two top half- 
coils and two bottom half-coils. Each 
coil was wound with 12 turns of one 
No. 17 single-cotton and enamel-cov- 
ered wire in band. A corded, split-loop 
winding having a coil pitch of 1-and-6 
was used. 

Now the question was, could the 36- 
bar commutator be used in place of the 
24-bar commutator? Or would it be 
necessary to wait a week or more for 
a 24-bar commutator to be shipped 
from the manufacturer? 

With 12 turns per coil and 24 single 
coils there was a total of 12X24—288 
turns on the armature. This is equiv- 
alent to 2X12=24 turns per half a 
slot or 48 No. 17 wires in each slot. In 
using a 36-bar commutator we would 
have to have three coils per slot; that 
is, three top half-coils and three bot- 
tom half-coils, or 36 single coils. Then, 
since 288 divided by 36 equals 8, there 
will be 8 turns in each single coil. Also, 
since the number of coils per slot times 
the number of wires per coil equals 
6X8, or 48, there will be 48 wires per 
slot, which is the same as was the case 
with the 24-coil winding. 

The armature was accordingly re- 
wound with eight turns of three No. 17 
single-cotton and enamel-covered wires 
in hand, using a chorded split-loop 
winding having a pitch of 1-and-6. 

The 8-turn winding saved time, as 
the original winding required 12 coils, 
each of which was wound with 12 turns 
of two wires in hand. In this case the 
winder had to make 12X12=144 turns 
In the new or 8-turn winding, although 
there were 12 coils, they were wound 
with three turns in hand, thereby giv- 
ing fewer turns for the winder to 
With the new winding there 
were 12X8=96 turns which is 48 turns 
less than the 144 turns required by the 
old winding. This is equal to six 8- 
turn coils or four 12-turn coils less. 

The 36-bar commutator also im- 
proved commutation as the voltage 
between bars was lower. 

Wilkinsburg, Pa. A. C. RoE. 
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Topics Discussed by 
Steel Mill Men 


(Continued from page 472) 


said that cross connectors are located 
at a point where they can be well 
insulated and easily gotten at. He 
also said that eddy current losses 
can be reduced in any type of wind- 
ing by using split conductors and 
hence this feature could not be said 
to be an inherent advantage of the 
frog-leg winding. Split’ conductors 
are, in his opinion, unnecessary for 
the low speed machines used in the 
steel industry because the frequency 
of current alternation in these ma- 
chines is not high enough to set 
up eddy currents of any great 
amount. He felt that it was desir- 
able to design a machine with the 
smallest number of coils and bars 
that will commutate successfully. 
The frog-leg winding, he said, uses 
more coils than the regular type of 
winding. 

He also thought it undesirable to 
change the speed regulation of a ma- 
chine by shifting the brushes, for 
shifting them would slightly disturb 
the angle of the brush with the com- 
mutator, which would result in poor 
seating of the brushes. In reply to 
this point, Mr. Powell said that it 
was not the intention to secure con- 
tinual adjustment of speed by this 
method—that the changes in speed 
should be made once for all upon 
the installation of the machine. 

Mr. Page of the General Electric 
Co. said that consideration should be 
' given to the fact that the frog-leg 
coil would require more bending and 
flexing of the ends in laying in the 
coils, thereby creating a tendency 
towards weakening the insulation. 

George H. Schaeffer, Electrical 
Engineer, Carpenter Steel Co., said 
that he felt that the frog-leg wind- 
ing was as big a step in advance as 
was obtained by the use of inter- 
poles on direct-current machines. 

In concluding the discussion, Mr. 
Powell emphasized the fact that im- 
proved commutation is obtained 
through the use of the frog-leg 
winding. 

Selection and Maintenance of Oil 
Circuit Breakers—This was the sub- 
ject of the two papers (abstracted on 
page 465) presented on the second 
day of the convention. In discussing 
these papers, Mr. Cummins pointed 


circuit breakers is rapidly mounting 


that consideration 


careful 


and 
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should be given to methods of re- 
ducing this initial cost. The ques- 
tion was raised as to the possibility 
of cutting this cost by reducing the 
current progressively through inser- 
tion of reactance in the line before 
opening the circuit. G. A. Burnham, 
general manager of the Condit Elec- 
trical Manufacturing Co., said that 
this has been tried abroad but, due 
to the extra expense of auxiliary 
equipment required, did not result in 
a reduction in first cost. His sug- 
gestion for reducing first cost is by 
the use of a master circuit breaker 
having sufficient interrupting capa- 
city for the system and using low 
interrupting-capacity circuit break- 
ers on the feeders. The latter are 
to be interlocked with the former so 
as to trip out only in case of sus- 
tained overload. On short circuits, 
the interlocked relays open the large 
breaker and keep the small ones 
closed. In his opinion, 75 per cent 
of the circuit interruptions will be 
found to be due to overloads which 
the small breakers will take care of. 
He pointed out, however, that a 
short circuit on one feeder with this 
arrangement will result in cutting 
off power from all feeders and this 
may be objectionable in some cases. 

Mr. Burnham also said that great 
progress can be made in reducing 
the initial cost of circuit breakers by 
splitting up the arc by using more 
breaks in series, thereby securing 
more cooling for the same volume of 
oil. He thought this plan better 
than using some other medium than 
oil for quenching the arc as was sug- 
gested by some operators. 

R. H. Keil, Power Engineer, Jones 
and Laughlin Steel Corp., said that 
in many cases the short time carry- 
ing capacity is the limiting feature 
in many circuit breaker applications 
and careful consideration should be 
given this factor before making an 
installation. 

Electric Heating Applications— 
The discussion of the papers on this 
subject (abstracted on page 469) 
centered around the necessity of 
making an analysis of all of the fac- 
tors involved when deciding whether 
to use electric heat or some other 
form of fuel such as gas, oil, and 
the like. Mr. Schaeffer said that 
comparisons based on the cost of 
heating only, are against the use of 
electricity; that comparisons must 
be based on the cost of the finished 


negie Steel Co. pointed out that 
where a quality product is desired, 


out that the investment required in "a W. P. Chandler of the Car- 
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electric heating should have prefer- 
ence. This is true in the case of 
heat treating of steel where a reduc- 
tion in chipping cost can be attrib- 
uted to the use of electricity for 
heating. Also the more accurate 
control that can be obtained with 
electric power reduces the human 
element which lowers the number of 
rejections. Aside from this, it was 
pointed out that there are some in- 
tangible considerations which are 
hard to capitalize and yet do cause 
electric heating to justify itself in 
many applications. These’considera- 
tions are improved working condi- 
tions, such as the elimination of gas 
fumes, noise and the like. One oper- 
ator stated his experience in this 
connection shows a decrease in labor 
turnover and an increase in produc- 
tion which can be attributed only 
to this factor. 

In discussing Mr. Butler’s paper 
on the electric soaking pit installa- 
tion of the Donner Steel Co., T. F. 
Baily, president of the Electric Fur- 
nace Co., wished to emphasize the 
fact that the field of the electric 
soaking pit is in the heating of in- 
gots that are charged hot. When cold 
ingots are charged, the gas fired pits 
are much more economical. Through 
the reduction of scale losses, the 
electric soaking pit can possibly be 
justified for heating cold alloy steel 
ingots. Mr. Baily said that when 
ingots are charged at an average 
temperature of 1,650 deg. F. and 
heated to an average of 2,250 deg. 
F., a fair figure for power consump- 
tion is 80 kw-hr. per gross ton of 
ingots charged. He also stated that 
a thermal efficiency of 50 per cent is 
actually being obtained with the ex- 
perimental installation at Donner 
Steel. 

Heating of ingot tops by an elec- 
tric arc was described by F. C. Wat- 
son, Electrical Superintendent, In- 
ternational Nickel Co. He said that 
at his plant monel metal and nickel 
ingots were cast with the large end 
up. This meant that there was a 
large head to cut off and handle. By 
keeping the head of the ingot hot 
with the are gives an ingot with a 
solid top, which does not have to be 
sawed off. He stated that after the 
ingot is poured a special top is put 
over the mold so as to keep the arc 
from spilling over on the sides of the 
mold. A 38-in. carbon electrode is 
inserted through a hole in this spe- 
cial top and run for 2 min. with a 
current of 2,000 to 3,000 amp., fol- 
lowed by a 8 min. run of 800 to 1,000 
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amp. A standard type of furnace 
transformer is used for supplying 
the current at a potential of 90 to 
100 volts. 

At a business session it was an- 
nounced that the 1926 convention 
would be held in Chicago and would 
take place during the first part of 
June instead of in September, as has 
been customary in the past. 

The officers elected for the com- 
ing year are: president, George H. 
Schaeffer, Electrical Engineer, Car- 
penter Steel Co.; 1st vice-president, 
S. S. Wales, Electrical Engineer, 
Carnegie Steel Co.; 2nd vice-presi- 
dent, A. J. Standing, Superintendent, 
Electrical Department, Saucon Plant, 
Bethlehem Steel Co.; James Far- 
rington and F. W. Cramer were re- 
elected treasurer and secretary, re- 
spectively. 





Determining Qual- 
ity of Belts 


(Continued from page 484) 


probably would show in some one or 
more of the physical tests named. 

Another requisite of a good belt 
is that it should be of the proper 
thickness. The former method of 
designating a similar requisite qual- 
ity was by specifying the weight in 
ounces per square foot. For ex- 
ample, the former designation for 
medium single belts was 14 to 16 oz. 
per sq. ft. The present designation, 
as given by Paragraph 19 of the 
Specifications, shows that medium 
single belts in the narrower sizes, 
that is, from 1% in. to 2 in. wide, 
should measure 10/64 in. thick, and 
in the wider sizes, from 4 to 6 in. 
wide, should measure 12/64 in. thick. 
Required thickness for light, me- 
dium, and heavy single-ply and 
double-ply belts is given in Para- 
graph 19 of the Specifications. Due 
to the difference in density of leather 
belts and the difference of grease 
content the system of designating 
the grade by the number of ounces 
per square foot has been unsatisfac- 
tory and the European practice of 
an actual measurement of thickness 
substituted. 

Because of the fact that a strip 
of leather is of slightly different 
thickness at several points in its 
length, and to eliminate the neces- 
sity of taking a number of measure- 
ments at numerous points in its 
length, an average is secured by 
measuring the aggregate thickness 
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of 15 or 20 plies of belt when it is in 
a roll and dividing this number by 
the number of plies measured. This 
average, although not absolutely 
uniform, will be sufficient for all 
practical purposes. Care should be 
taken also that the belts are accurate 
in width (Paragraphs 17 and 18) 
and a variation in width of more 
than 1 per cent on belts up to 24 in. 
wide is not permissible. 
Substantiality is one of the quali- 
ties most desired in belts but a belt 
may be made of very excellent leather 
and still be inefficient as a trans- 
mitter of power, because the latter 
quality depends almost entirely on 
the treatment which has been given 
the grain or hair side of the leather. 
Many buyers think that if the belt 
feels firm and solid it must be 
leather of a high quality, and if it is 
finished highly with a brilliant gloss, 
it appeals to the eye as well finished 
material; but this is a mistake. The 
firmest and most solid leather is ob- 
tained by heavy rolling and jacking, 
and the highest polish by jacking, 
and both are destructive of the 
fibrous grain surface. The contact 
of the belt with the pulley is ob- 
tained by this elastic cushion of the 
natural grain, and when this is de- 
stroyed by mechanical action, the 
capacity for making a close pulley 
contact is much reduced; under test 
the rolled and jacked leather trans- 
mits little more than half as much 
power as that with a natural finish. 
Also it takes longer to wear in a 
belt with a high finish. The best 
belt makers, who have studied belts 
technically, take care to preserve the 
characteristics of the natural grain, 
so that their belts shall be not only 
durable, but shall be able to carry a 
full load on installation and a large 
overload after running a few hours. 
It cannot be too strongly im- 
pressed upon the average industrial 
man, who, at best, has only a com- 
paratively limited experience in the 
handling and judging of leather, 
that it is a grave mistake to attempt 
to judge leather solely by the appear- 
ance and feel. Manufacturers, who 
desire to, may treat and work up a 
low grade of leather until in appear- 


ance it may be more attractive than | 


a high-grade belt which is not so 
highly finished; the durability and 
serviceability of the two belts, how- 
ever, show up in operation. More- 
over, the low-grade belt, no matter 
how highly worked and finished, will 
mgst likely be discovered by the sim- 
ple jtests for piping and cracking. 
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Features of a Good 
Lighting System 


(Continued from page 478) 


the reflectors, lamps and wiring, 
while little thought is given to how 
much the walls and ceilings contrib- 
ute to the efficiency of the lighting 
system. Walls and ceilings painted 
a dark color, or darkened by dirt, 
reflect only a small portion of. the 
light which strikes them. If the 
walls and ceilings are refinished with 
a matte white paint better utiliza- 
tion of light will result. Light-col- 
ored walls and ceilings increase the 
daylight, as well as artificial light, 
illumination. 

Most industrial buildings are so 
constructed that columns or beams 
divide the rooms into bays. It is 
convenient to lay out the lighting 
system with respect to these bays, 
since they are usually of uniform size 
and once the location of the lighting 
units is determined in one bay or 
row of bays, the layout can be ex- 
tended throughout the remainder of 
the room. 

In some instances it may be nec- 
essary to design the lighting system 
in detail on account of irregularities 
in the building or for some similar 
reason. In general, however, good 
lighting can be obtained by mount- 
ing the units 10 ft. from the floor, 
spacing them 10 ft. apart, and equip- 
ping them with 200-watt Mazda 
lamps. 

Local lighting for individual ma- 
chines should be used only to sup- 
plement the general illumination in 
the room. There are many plants 
which are equipped only with a local 
lighting system. In such cases the 
illumination throughout the room is 
not uniform and the workers must 
accommodate their eyes to varying 
intensities of light, which results in 
undue strain upon the eyes, poor 
vision and lost time. A system of 
general lighting, such as ‘shown in 
Fig. 1, will provide a cheerful, stim- 
ulating atmosphere in the work- 
room, with plenty of light to insure 
ease and speed of vision. If more 
light is needed at a particular ma- 
chine than that which is supplied 
by the general lighting, a local light- 
ing unit can be installed. However, 
in most plants where modern light- 
ing systems have been installed, it 
has usually been found that local 
lighting is unnecessary. 

There are some industrial plants 
where the location of lighting units 
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is governed to some extent by the 
location of machines rather than by 
the structural features of the build- 
ing. Paper mills, printing plants, 
textile mills and other industries in 
which large machines are employed, 
may require that the units be located 
with respect to the machines. This 
method of lighting is called “group” 
or “localized-general” lighting. 


POWER AND LIGHTING CIRCUITS 
SHOULD BE SEPARATE 


The lighting system should not be 
supplied from motor and other 
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power circuits. Variations in volt- 
age or trouble in the power circuits 
will then not affect the lighting sys- 
tem. Exit lights should also be on 
separate circuits from the rest of 
the lighting system. A little thought 
on planning the arrangement of cir- 
cuits so as to permit convenient and 
economical switching of lamps will 
be found profitable. For instance, 
if the rows of lamps parallel to win- 
dows are placed so that they can be 
turned on or off asi@aylight fails or 
becomes sufficient will aid in the 
economical use of light. : 











- Trade Literature 
You Should Know About 


Copies of literature which is described on this page can be obtained by 

writing to the manufacturer whose name and 

is always advisable to state the name and number of bulletin or catalog 
desired, as given in these columns. 


ess are mentioned. It 




















Pocket-Size Tester—A _ circular de- 
scribes the AVO, which is a portable, 
pocket-size ammeter, voltmeter, and 
ohmmeter combined, for direct cur- 
rent testing. The same scale, may 
by the use of shunts and with sim- 
ple adjustments of the instrument, be 
made to read in different values. For 
example, when used as an ammeter, 
either a 1l-amp. or a 10-amp. scale 
range may be employed. This device 
may be used to measure voltages up 
to 250 volts, and also for battery 
testing on a 5-volt scale-—The Elec- 
trical Engineering Service, 15 Park 
Row, New York City. 

Fire Alarm Siren—Bulletin 608 de- 
scribes the Sterling Super Quad siren 
which has a double head and is driven 
by a 12-hp. motor. This siren may 
be operated by automatic or remote 
control. Other bulletins describe sin- 
gle- and double-head sirens of small- 
er size for signal and fire alarm serv- 
ice.—The Sterling Siren Fire Alarm 
Co., Inc., Rochester, N. Y. 

Ball-Bearing Loose Pulleys—A booklet 
entitled “Shut Downs Are Costly” 
shows the Chicago line of ball-bear- 
ing loose pulleys, loose countershafts, 
friction clutches, the Daggett ball- 
bearing hanger box, and the Marvel 
ball-bearing emery grinder.—Chicago 
Pulley & Shafting Co., 23 N. Des- 
plaines St., Chicago, Ill. 

Repair Forge—A new forge designated 
as No. 236 with a one-piece steel 
hearth, 6 in. deep by 24 in. square is 
specially designed for use in general 
repair work.—Buffalo Forge Co., 
Buffalo, N. Y. 

Wire Rope and Fittings—A bulletin en- 
titled, “Two Basic Improvements in 
Wire Rope,” describes the Tru-Lay 
rope, which is made by _a special 
method of pre-forming each wire and 
strand before it is formed into rope. 
Eight advantages are given. This 
bulletin also shows the Tru-Loc steel 
fittings which consist of steel sleeves 
which fit over the smooth un-sleeved 

end of Tru-Lay rope. When placed 


in a press and subjected to pressure 
and hammering the fitting is made to 
“flow” down upon the rope until it 
grips the wires and strands. These 
fittings consist of turnbuckles, yokes, 
eyes and other fittings—American 
Cable Company, Inc., 105 Hutchinson 
St., New York City. 


Blueprinting Machinery and Accessories 
—Catalog M-23 describes and illus- 
trates the various types and sizes of 
Pease Peerless blueprinting, washing, 
and drying equipment, together with 
lights and other accessories. Blue- 
print paper coating machines are also 
listed.—The C. F. Pease Co., 864 N. 
Franklin St., Chicago, III. 


Anti-Friction Bearing Induction Motor 
—Circulars announce a new line of 
squirrel-cage and slip-ring induction 
motors equipped with Timken tapered 
roller bearings. These may be ob- 
tained in all ratings up to 200 hp. 
for 25 and 60 cycles.—Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 


Flexible Couplings—Catalog 26, con- 
taining 80 pages, illustrates the con- 
struction and operation of Thomas 
double- and single-engagement flex- 
ible couplings and gives dimensions 
and ratings. Numerous illustrations 
show applications of these couplings 
for mill drives, heavy pulsating serv- 
ice, mine hoists, pumps, motor and 
turbine drives, for three- and four- 
bearing, direct-connected drives, and 
other applications—Thomas Flexible 
Coupling Co., Warren, Pa. 

Threadless Conduit Fittings—A wall 
chart illustrates and gives dimensions 
and prices of the line of Kondu-Box 
threadless conduit fittings. A cross- 
section of a fitting together with ar- 
rows pointing out the advantages 
claimed for it, is also shown. Con- 
duit without threads is connected to 
the box by a special tapered and 
slotted, case-hardened bushing with 
hardened rings on the inside which 
cut into the conduit as the bushing is 
tightened, thereby insuring solid 

It is not neces- 


ground connections. 
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sary to cut threads on the conduits. 
These conduit fittings are non-break- 
able, as they are made of malleable 


iron.—Erie Malleable Iron Co., Kon- 


du Division, Erie, Pa. 


Paint Spray Brush—A circular de- 
scribes the use of the Simons paint 
spray brush for paint spraying prod- 
ucts as well as for painting ceilings, 
walls, columns, radiators and other 
building surfaces——Simons Paint 
Spray Brush Co., Dayton, Ohio. 

Electric Heating Units—Booklet C-100 
describes the various Chromalox elec- 
tric heating units, which are con- 
structed in convenient forms for com- 
mercial and domestic heating, and 
gives ratings, dimensions and prices, 
as well as considerable electric heat 
engineering data.—Edwin L. Wiegand 
Co., 422 First Ave., Pittsburgh, Pa. 

Speed Reducers—Catalog 26 describes 
and illustrates the construction as 
well as a variety of uses of Foote 
Bros. IXL speed reducers which are 
made in spur and worm gear types. 
Considerable space is also devoted to 
the various types of couplings for 
connecting to the speed reducers. 
Dis-assembled reducers are _illus- 
trated and the various parts num- 
bered and named so as to facilitate 
ordering of replacement parts. A 
large number of installations are also 
pictured and considerable engineering 
data given.—Foote Bros. Gear & Ma- 
chine Co., 236-246 N. Curtis St., Chi- 
cago, Ill. 

Distribution Transformers — Bulletin 
2045, entitled “Pittsburgh Single- 
Phase and Polyphase Distribution 
Transformers” devotes 40 pages to 
a complete description and photo- 
graphs of this equipment, together 
with diagrams showing test connec- 
tions and a schedule of approximate 
dimensions of all sizes and voltages 
of distribution transformers rating 
from 1% kva. to 200 kva., 440 volts 
to 4,400 volts, single-phase and poly- 
phase.—Pittsburgh Transformer Co., 
Pittsburgh, Pa. 


Electrical Industrial Trucks and Trac- 
tors—A 40-page catalog describes the 
several different types of electric 
storage battery industrial trucks and 
tractors, gives specifications, illus- 
trates and describes the various con- 
struction features and shows a num- 
ber of industrial applications.—The 
Crescent Truck Co., Lebanon, Pa. 

Heavy Soldering Iron—Literature an- 
nounces two new types of soldering 
irons which are designed for use on 
heavy work. These are made in two 
styles: with a spear shape and a 
hatchet type of tip. The complete 
iron weighs 5% lb. and the tip is 
3 in. long by 1% in. wide on its 
working surface; it consumes 500 
watts at 110 volts——Harold E. Trent, 
259-261 N. Lawrence St., Philadel- 
phia, Pa. 

Ball Bearings—Catalog 26, entitled “In- 
dustrial and Textile Applications,” 
deals with the application of Fafnir 
ball-bearing transmission equipment 
to shafting, blowers and textile ma- 
chinery of all types. Illustrations of 
actual installations and complete and 
up-to-date data on the principles of 
ball-bearing equipment make this a 
handbook as well as a catalog. Some 
of the units listed are double and 
single bearing boxes of several types, 
countershaft boxes, loose pulleys and 
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blower boxes. Miscellaneous other 
applications of this line, which cov- 
ers a complete range of ball-bearing 
transmission equipment are also il- 
lustrated—The Fafnir Bearing Co., 
New Britain, Conn. 


Transformers—Bulletin 230 gives a 
brief history of the transformer, dis- 
cusses some of the fundamental prin- 
ciples involved in its design and op- 
eration and gives rules for its opera- 
tion—Moloney Electric Co., St. 
Louis, Mo. 


Leather Belts—A series of booklets dis- 
cuss applications of ‘“Pre-Tested 
Leather Belts” in six different indus- 
tries. These booklets go into detail 
as to the special types of belt used 
in each of the following industries: 
machine shops, cement plants, saw 
mills, steel mills, paper and pulp 
mills, and the mining. industry, in- 
cluding quarries and brick plants. 
When requesting copies, please men- 
tion the industry in which you are 
interested.—Chicago Belting Co., 113 
N. Green St., Chicago, IIl. 


Speed Reducers—A 12-page catalog de- 
scribes and illustrates the operation 
of the Lipe planetary speed reducer, 
which is totally enclosed and provided 
with ball bearings at both the high- 
and low-speed ends. The Lipe flex- 
ible coupling is built into the low- 
speed end of this speed reducer. 
This reducer can be furnished in any 
ratio from 4 to 1, to 25 to 1 in single 
reduction and up to 200 to 1 in double 
or triple reduction, and in any horse- 
power up to and including 500 hp.— 
W. C. Lipe, Inc., 208 S. Geddes St., 
Syracuse, N. Y 


Pneumatic Conveying—A number of 
bulletins describe various installa- 
tions of Dracco pneumatic conveying 
systems which are used for convey- 
ing bulk, pulverized and semi-pul- 
verized materials of various kinds, 
such as rock phosphates, rice and rice 
meal, fertilizer, lithophone, arsenic 
in smelting plants, white clay, and 
so on. These systems can be used 
for unloading, storage and rehan- 
dling.—The Dust Recovering & Con- 
veying Co., Cleveland, O. 


Soldering Transformer—Circulars dis- 
cuss the King soldering transformer, 
Style S, which consists of a small 
transformer for attaching to 110- or 
220-volt, 60-cycle current supply. 
This transformer supplies three de- 
grees of heat—low, medium and high. 
One electrode is a carbon rod while 
the solder or other material forms 
the other electrode—The Electric 
Heat Control Co., 6586 Carnegie Ave., 
Cleveland, Ohio. 
Motor Maintenance Equipment—Cata- 
log 6 covers a line of commutator 
slotting and grinding equipment as 
well as other motor maintenance 
specialties, such as commutator ce- 
ment, insulating varnish and “Blow- 
er Clean” which is a portable cleaner 
used as either a blower or vacuum 
cleaner.—The Martindale Electric Co., 
11709 Detroit Ave., Cleveland, Ohio. 


Electric Grinders, Buffers and Polish- 
ers—Catalog 315 covers the line of 
C. A. W. grinding and buffing equip- 
ment and shows the construction with 
several sectional views. This equip- 


ment is made for medium and heavy- 
duty service in both bench and pedes- 
tal type. Timken tapered roller bear- 
ings are used on all motors over 
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1% hp. rating.—Cleveland Armature 
Works, Inc., 47382 St. Clair Ave., 
Cleveland, Ohio. 

Condulets for Stock Bin Installations— 
Folder 22 and Bulletin 2070 describe 
this special condulet and show some 
of the usual arrangements around 
stock bins and the use of attach- 
ments which take up a minimum 
amount of space and offer but little 
obstruction in the aisle.—Crouse- 
Hinds Co., Syracuse, N. Y. 

Ball Bearings for Motors—A booklet 
entitled, “You Can Lower the Main- 
tenance Expense of Your Electric 
Motor,” gives «figures showing the 
comparative maintenance cost of 
ball-bearing’ and non-ball-bearing 
motors based on an actual installa- 
tion—The New Departure Mfg. Co., 
Bristol, Conn. 

Oil Circuit Breakers—Bulletin 67445 B 
Class 2, shows the Types FK-35 and 
FK-35-Y oil circuit breakers of 600 
and 7,500 volts capacity for use on 
alternating-current circuits where 
breakers of moderate interrupting 
capacity are required. Circular 
67456 A-2 covers the type SKO-37 
oil circuit breaker of 15,000-volt 
capacity.—General Electric Co., Sche- 
nectady, N. Y. 

Unit Air Filter—Bulletin F-370 de- 
scribes briefly the Type U2 new 
model Midwest unit air filter for pro- 
viding clean air, and shows its oper- 
ation. Bulletin F-342 shows briefly 
other types of Midwest air filters 
used especially in connection with 
compressors and internal combustion 
engines.—Midwest Air Filters, Inc., 
100 East 45th St., New York City. 

Polyphase Transformers—Bulletin 2041 
is devoted to a discussion of com- 
parisons between the use of three- 
phase transformers and three single- 
phase’ transformers. — Pittsburgh 
Transformer Co., Pittsburgh, Pa. 

Portable Elevators—Bulletin 76 covers 
a new line of combination hand- 
motor portable elevators that are 
made to be operated by either hand 
or motor according to whether power 
is or is not available. These are 
made in regular capacities of 500, 
800, 1,000, 1,500, 1,800 lb. and can 
be furnished up to 2,000 lb— 
Revolvator Company, 336-353 Gar- 
field Ave., Jersey City, N. J 

Lifting Magnets—Bulletin 107 de- 
scribes Ohio lifting magnets and dis- 
cusses and illustrates their use in the 
iron and steel industry as well as for 
the magnetic separation of tramp 
iron from ore, cement, coal and 
other materials over conveyors or 
chutes. Numerous illustrations show 
profitable applications for handling 
pipe in warehouses, rails. and iron or 
steel scrap in bulk.—The Ohio Elec- 
tric & Controller Co., 5900 Maurice 
Ave., Cleveland, Ohio. 

Hole Cutter—A circular entitled, “The 
Hole Story” describes the use of the 
Jiffy adjustable cutter which is used 
to cut holes from % to 6 in. in diam- 
eter in any gage of metal up to 
% in. in thickness. This cutter is 
made in either hand or drill-press 
types.—Paul W. Koch & Co., 23 So. 
Wells St., Chicago, IIl. 

Unit Heaters—Folders describe the 
“Breezo-Fin Heaters” which consist 
of a unit heater filled with copper 
tubes with fins for coils and enclosed 
in a galvanized iron housing. Air is 
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blown through these steam-heated 
coils by a Buffalo Breezo Fan.—Buf- 
falo Forge Co., Buffalo, N. Y. 


Industrial Tramrails—Bulletin TR-506 


entitled, “Cut the Inside Freight Bill 
at Your Plant,” shows a large num- 
ber of illustrations of installations of 
Cleveland electric tramrails in a wide 
variety of industries, and demon- 
strates how they are used for reduc- 
ing the cost of labor and material 
handling.—Cleveland Electric Tram- 
rails, Division of The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 


Non-Metallic Gears—A folder entitled” 


“Cy-lent Gears and Motor Pinions” 
describes the use of this non-metallic 
gear in industry. This includes the 
advantages claimed, some of the ap- 
plications and also a price list of the 
various sizes, up to 12 in. outside 
diameter and 10% in. wide.—Timing 
Gears Corp., 2801-15 Fulton St., Chi- 
cago, Ill. 


Lamp Maintenance Equipment—Cata- 


log 25, bearing the above title, de- 
scribes the Thompson safety lower- 
ing switch or disconnecting hanger 
which enables high lamps to be low- 
ered away from the electric circuit 
for cleaning and renewing. This 
catalog not only shows a variety of 
applications of this lowering switch 
but also gives details of construction 
and various methods of installing 
lamps of different types.—The 
Thompson Electric Company, 226 St. 
Clair Ave., N. E., Cleveland, Ohio. 


Purifier — Leaflet 
L 20240 describes the “Sharples Su- 
per-Centrifuge Oil Purifier” and 
gives the applications, distinctive fea- 
tures, operation and construction of 
this equipment for the treatment of 
oil used in transformers, oil switches 
and for other insulating purposes. 
This purifier is made in either sta- 
tionary or portable outfits. The 
larger machines have a capacity of 
500 to 600 gal. per hr. and, it is 
stated, will purify oil until it will test 
22,000 volts or better.—Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


Fixture Hangers—Bulletin 
2068, bearing the above title, shows 
a line of condulet fixture joints and 
fixture hangers which permit of a 
slight swing of the fixtures due to a 
draft or other causes which might 
break the conduit line if it were 
rigid, and also permit the fixtures to 
hang plumb even though the conduit 
may be inclined.—Crouse-Hinds Co., 
Syracuse, N. Y. 


Electrical Protecting Materials and 


Conduit Fittings—Catalog 30 devotes 
96 pages to the listing, description 
and prices of the various types of 
fuses, panel and switchboard fittings, 
special fuses, switch boxes and vari- 
ous outlet boxes, as well as other 
material manufactured by this com- 
pany.—Chicago Fuse Mfg. Co., Laf- 
lin and 15th Sts., Chicago, Ill. 
Equipment—Cir- 
cular 67716-A, Class 17, describes 
automatic switching equipment for 
indoor alternating-current reclosing 
feeder service from 440 to 17,500 
volts. This description includes the 
advantages, standard oh gp op- 
erating range, optional equipment, 
motor mechanism, reclosing relay, 
and operation.—General Electric Co., 
Schenectady, N. Y. 





